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“Timken” is the registered trade-mark that 
identifies tapered roller bearings, fine alloy steels 
and removable rock bits made by The Timken 
Roller Bearing Company. For your guarantee of 
value, specify “Timken”. The Timken Roller 
Bearing Company, Canton 6, Ohio. Cable address: 
“TIMROSCO”, 


omer are two big reasons why the trade- 
mark‘*Timken” guarantees top bearing value. 
1.) It assures you of uniform high quality and 
performance. From the steel right through to 
final inspection, Timken‘ bearings are made to the 
industry's most exacting specifications. 2.) You're 
assured of the finest bearing service available. 


BETTER-NESS rolls on 


TIMKEN 


tapered roller bearings 
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THE CONTENTS OF THIS ISSUE IN BRIEF 


Interservice Competition (p. 558) . . ~~ Why is the spirit of competition, 
so common in American industry, taboo in our Defense Department, asks George 
Fielding Eliot, noted military commentator and critic. He accuses Pentagon planners 
of being bogged down in bureaucratic quicksand. Dampening of individuality when 
a man dons the uniform of his country and lack of incentives are stumbling blocks 
that must be removed or at least remedied. 


Bureau of Naval Weapons (p. 562) . «~~ “Mission accomplished!” re- 
ports Rear Adm. Paul D. Stroop, Chief of Navy’s new Bureau of Naval Weapons. He 
describes the combining of the Bureaus of Ordnance and Aeronautics, which brought 
the new Bureau into being and praises the excellent teamwork of the two. 


’ 7 Bo epee - - 
Weapons for Sea Power (p. 566) . . ~~ Rear Adm. Thomas A. Ahroon, 
former Deputy Chief of the Navy Bureau of Ordnance, gives highlights of BuOrd’s 
many-faceted history from the Mexican War to the present. 


Research for Survival (p. 571) «~~~ Which is more important for peace 
in our time—the backside of the moon or 170 fast-moving and hard-hitting Infantry 
and Armored divisions? Your answer will be nearer right after reading Lieut. Gen. 
Arthur G. Trudeau’s pointed comments and analysis. Although Soviet psychological 
and economic threats are alarming, the Chief of the Army’s Research and Develop 
ment Division says, the real danger is the military threat. 


fir Force Missiles (p. 576) . . ~~ Space development programs depend on 
both military and civilian capability. As ballistic missile authority Maj. Gen. O. J. 
Ritland gazes into the future, he sees much of the success of space exploration de 
pendent on the teamwork of science, industry, and the military. 


Recovery from A-Attack (p. 579)... Like the old story about the 
weather, the possibility of a nuclear attack on the United States is something “Every 
body talks about, but nobody does anything about.” Apathy is the real danger, warns 
William V. Kennedy of the Pennsylvania National Guard. Survival depends on a na 
tion’s ability to recover and fight back. 


The Old Army (p- 262) .... Out of the Old West came our Army, 
bearing with it a tradition of valor and toughness which lives on even into the space 
age. Outstanding author-historian Fairfax Downey tells of the hardships, hazards, and 








heroics of the members of this tough group of men who banded together in spite of 
differences in political convictions, color, and creed. But they all had something in 
common—love of the service and love of country. 


Minds and Missiles (p- 385) . . Training aids as streamlined as the 
guided missile, are a big factor in turning out speci: lets with enough technical know 


how to meet the prob lems of missile operation and maintenance. Col. H. $. Newhall, 
a specialist in training missilemen, describes the accelerated courses at the Army Ord 
nance Guided Missile School at Redstone Arsenal. 


Industry in the Cold War (p. 588) . . A bold profile of a strategy for 
defense is sketched by Francis W shin, author of ' World War II,” who calls earnestly 


for the mobilization of the total military and economic resources of America and her 
allies. Don’t ape the other guy, he warns. Instead, let’s use our heads and develop a 
weapons program, a strategy, tactics, and logistics of our own. 


Nuclear Reactor Vessels (p. 649)... . Like the elusive Moby Dick of 
the famed Melville tale, our submarines can now skitter about the seas in such formerly 
impassable places as the polar ice cap. Thanks goes to nuclear components that allow 
atomic energy to replace petroleum as a heat source in submarine power plants 


Electric Detonators (p- 65. 4 Nine specific electric detonators, now 
scribed | Paul B. Tweed of Picatinny Arsenal in this 


being mass produced, are 
discussion of the Army Ordnance rl research and development program. 


Making Manuals Readable (p. 656) . . “It’s all Greek to me,” was the 
frequent comment of many a GI when presented with an instruction manual. But 
steps now are being taken by the Ordnance Tank-Automotive Command to wipe out 
gobbledygook in military publications so that equipment operators can easily under 
stand what makes the apparatus tick. 


Lightweight Binoculars (p. 659)... . Something new on 
rd has cee added in the form of lightweig tht binoculars to fill the malt iry man’s 
needs. These new models may lead to the use of only two or three types. 


Wilitary Pyrotechnics (p. 662) . Pyrotechnics, formerly the simple a 
of making fireworks, has grown up to be ; : full fledged science. A question i 
swer fact sheet in this issue is presented by Dr. Herbert Ellern, chairman of the A.O.A. 


Military Pyrotechnics Section. 





Can you be protected against utility power loss? 
What can cause utility power interruptions? 
Who needs protection against power outage? 


What kinds of standby power are there— 
and which is best for your application? 


What things to consider when you plan 
standby power installation? 


These are some of the questions you ll 
find answers to in “Guide Book Informa- 
tion for Emergency Power.” Published 
by the Engine Division of Caterpillar 
Tractor Co., “Guide Book” discusses 
emergency power from many standpoints 
and completely in nontechnical language. 

If you are responsible for a business 
or institution which must have electrical 
power to safeguard lives, protect equip- 
ment or sustain operation—the informa- 
tion in this booklet is important to you. 
You may obtain a copy, without cost or 
obligation, by writing to Department 7, 
Engine Division, Caterpillar Tractor Co., 


Peoria. Illinois, U.S. A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpiliar Tractor Co 
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Bundy can mass-fabricate 
practically anything 


.-.and we use Bundyweld#—the double-walled steel 
tubing—for parts that must meet rigid specifications 





OUR tubing headaches are Bundy’s business. Our tubing engineers will 

work with you at any stage in the development of your product. With 
years of problem solving experience, we can often suggest short cuts that cut 
costs of tubing parts—or find practical solutions to tough bends. 

Then we’ll mass-fabricate these parts on machines specially designed by 
Bundy for precision bending. We use Bundyweld, the original double-walled 
steel tubing, that has become the safety standard in small-diameter tubing. It’s 
thinner walled—yet stronger, has high bursting and fatigue strengths. 

Why don’t you take advantage of Bundy’s complete service: expert engi- 
neering help, mass-fabrication savings, Bundyweld tubing. For more infor- 
mation see Sweet’s Product Design File, le/Bu . . . or contact us! 


% Xe 


Bundyweld is the only 
tubing double-walled 
from a single copper- 
plated steel strip, met- 
allurgically bonded 
through 360° of wall 
contact for amazing 
strength, versatility. 


There’s no substitute for the original Bundyweld Tubing. 


BUNDY. TUBING COMPANY 


HOMETOWN, PA. © DETROIT 14, MICH. © WINCHESTER, KY. 
WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING, AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, AND ITALY 


January-February 1960 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength 
Sizes up to %%” O.D. 
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CHANICAL DIVISION « 


MINNEAPOLIS MINNESO ¥ 
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Here is Aldrich Zmeskal, Manager of Balloon Engineering, 
observing the launching of another General Mills balloon 
—one of thousands which we and our customers have 
flown in the past few years. This routine flight was for the 












purpose of obtaining samples of radioactive material 
from the stratosphere. Through our balloon research 
projects, we have amassed a considerable fund of knowl- 
edge valuable to future space flight. 


General Mills know-how can help today 


The Mechanical Division provides ‘‘floating 
laboratories,’’ balloons carrying heavy pay- 
loads of equipment—and even men—to alti- 
tudes above 95% of the earth’s atmosphere. 
This is a relatively easy and inexpensive way 
to obtain the knowledge which will enable 
man to travel in space. 


Our many research activities cover broad 
areas in physics, chemistry, mechanics, elec- 


tronics and mathematics. Some of the 


studies representative of these activities are: 
ions in vacuum, deuterium sputtering, dust 
erosion, magnetic materials, stress measure- 
ments, surface friction and phenomena, tra- 
jectory data and infrared surveillance. 


In our engineering department, current 
projects include: specialized inflatable vehi- 
cles and structures, airborne early warning 
systems, micro wave radar test equipment, 
antennas and pedestals, infrared and optics, 














Manned vehicle refueling in space... 


illustration from book written for General Mills by Willy Ley. 


to make space travel a fact tomorrow 


inertial guidance and navigation, digital 
computers—and many other activities. 


Our entire manufacturing department is 
geared to produce systems, sub-systems and 
assemblies to the most stringent military 
requirements. Our people have a wealth of 


MECHANICAL DIVISION 


1620 Central Avenue, Minneapolis 13, Minnesota 


} 
ron 


experience in the most complex military 


projects. 


Write for free booklets: (1) Complete research, 
engineering and manufacturing capabilities 
of the Mechanical Division (2) New booklet 
on General Mills balloons. 


General 
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RECORD TELEVISION 
PICTURES ON TAPE 


AMPEX VIDEOTAPE* TELEVISION RECORDER 


The simplicity of tape recording is brought to closed circuit television 
applications with the Ampex VR-1000B. Picture and sound, or 4,000,000+ 
cycle data are recorded with advantages not available with film or other 
data-recording media. 

IMMEDIACY The picture being recorded— either from a direct or 
beamed signal from the television camera — can be monitored as it is 
recorded. Moments later, when rewound, the tape can be replayed on 
the TV monitors. 

SECURITY You record, duplicate and play back your recording, inde- 
pendent of any outside service. And the recordings can be sent at your 
discretion to any other Ampex equipped facility for playback. 

SAFETY The Recorder can be placed in a safe, remote location, com- 
pletely removed from the television camera. The success of the record- 
ing is not conditioned by the safe return of the camera. 

LIVE QUALITY The complete grey scale is captured. Video playbacks 
look “live”. There are two separate audio channels simultaneously re- 
corded on the same tape for auxiliary data or sound. 

SIMPLICITY 96 minutes of both picture and sound can be recorded on 
a reel of 2-inch wide magnetic tape. 

ECONOMY Full color recording can be made on the same tape used 
for black and white, requiring only the addition of a single electronics 
rack. Tape recording is less expensive than any otner recording media. 








‘i ULTRA-HIGH RESPONSE | 
DATA RECORDER The Ampex Videotape Television Recorder is | 
not limited to television recording. It will record electronic sig- | 
nals ranging from 0 to more than 4,000,000 cycles/per/sec. storing | 
up to a million bits of information in less than 4 inches of tape, 

2 inches wide. 





Graduate engineers, thoroughly versed in government and 
military applications and procedures are available at Ampex to 
answer your questions. Address inquiries to Department 304-1. 

A booklet “Advanced Applications” and a technically 
complete brochure “‘VR-1000B" are yours for the asking. 


934 CHARTER ST.* REDWOOD CITY, CALIF. * EMERSON 9-7111 
Offices and Representatives in Principal Cities 
Throughout the World ‘ ‘ *TM AMPEX CORP 
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Columbus’ entire voyage faced one crisis after another 
and for lack of intermediate information, was very nearly 
destroyed by a mutinous crew. A crew suffering from the 

shock of new experiences... and having only the unknown 
to look forward to 


Today there is no need for man to face these experiences 
unprepared . . . and in the case of the military, it is 
costly from the standpoint of time and money to learn 
through actual experience the operation of complex 
equipments which make up our nation’s defenses. 
Theory represented by scientific formula is passive .. . 
and as in Columbus’ case, it does not include the 
moment-to-moment experience. ERCO, through unique 
special-purpose computers, transforms the inert 
equations into active environments with almost every 
conceivable experience . . . and the opportunity for 
a man to live and re-live an event hundreds of 
times before it ever happens. 


ERCO ability and leadership in the area of special-purpose 
computation has as its foundation hundreds of real experi- 
ences creating and building systems and equipments which 


give precise reproductions of what will happen. 


For a prompt engineering review of your project write Manager-Marketing 


x= ead dap 


DIVISION QC£ INDUSTRIES INC., RIVERDALE, MARYLAND 


OTHER ACF DIVISIONS: ALBUQUERQUE * AMERICAN CAR & FOUNDRY 
AVION * CARTER CARBURETOR * SHIPPERS’ CARLINE * W-K-M 
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You can hear the future tick 


in the last silent seconds 


of a Rocketdyne countdown 
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YOUR... THREE...TWO...ONE... 4 moment of silence. Then a 
4 


giant speaks—and a bolt of man-made lightning flashes 

Nearly every hour of every day, Rocketdyne technicians 
near that dramatic mement as they test and tune the space 
engines of today. 

The best-equipped test facilities for high thrust rocket en 
gines in the nation are at their command. Rocketdyne’s finely 
instrumented test structures are located in California’s Santa 
Susana Mountains: Neosho, Missouri, and McGregor. Texas 

Rocketdyne engines have powered most of the military and 
scientific projects conducted by the Air Force, Army, and 
N AS A. Now huge boosters of one and a half million pounds 
of thrust are emerging from the technical heritage of Atlas, 
Thor, Jupiter, and Redstone. 

And even while today *s« ountdowns goon plans for tomor 
row’s assault on space are being made At Rocketdyne 
engineers and scientists are investigating such advanced 
forms of propulsion as ion engines, nuclear engines, plasma 
jets, and magnetohydrodynamic engines. Meanwhile other 
groups are at work on high-energy liquid and solid propel 
lants, and dramatic new devices for both liquid and solid 
propulsion systems. 

Rocketdyne, a 12-year pioneer in rocket technology, was 
first with power for America’s long-range ballistic missiles 


first with power for Outer Space. 


MEGABOOM— a giant solid propellant rocket 
motor produced at Rocketdyne’s McGregor, 
Texas, solid fuel facility—delivers 100,000 
pounds of thrust, boosts test sled to 1,200 mph 


ROCKETDYNE 2 


A DIVISION OF NORTH AMERICAN AVIATION, INC 








Escapement 
mechanisms... 
by 

Bulova 





rement to mass production 


i 
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Bulova mastery of clock escapements and precision manufacturing offers advan- 
tages in design and production of simple, rugged and inexpensive mechanisms 
integrating time, distance and acceleration. 


Bulova capability can make a whole lot of difference in the success and reliability 

of your program—commercial or military. U L @) VA 
Experience in precision design and manufacture is the Bulova tradition—the Bulova 

capability—it has been for over 80 years. For more information write— 


Industrial & Defense Sales, 62-10 Woodside Ayenue, Woodside 77, N.Y. 
530 ORDNANCE 





ROL SYSTEMS 


TIME ... vital element 


in our nation’s defense. 


Response to attack 

must be immediate. 

The higher speed 

and greater range 

of more lethal weapons 
demand that Commanders 
of future military systems 
have a new degree of control 
that only electronics 

can provide. 


Before the command decision 
is possible, 

a mass of information 

must be gathered from 
far-flung defense elements, 
correlated, and presented 

to the Commander and his staff 
in readily understandable form 
... this is the function of the 
Command Control System. 


The speed and efficiency 

of this system must be such 
that it shall never 

have to be used of necessity. 


Strombe rd Carlson 
advance d deve lopme nts 

in electronic transmission, 
proce ssing a nd display 

of intelligence... 

the nucle us of 

a proven talent for 
Command Control 
Systems. 


Brochure onre que sf. 


STROMBERG -CARLSON 
a oivision or GENERAL DYNAMICS 


1400 NORTH GOODMAN STREET + ROCHESTER 3,N.Y. 
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STRONGER! 


They’re Bridgeport 


LIGHTER! 


Forged Aluminum Wheels 


The Army’s new M-60 battle tank, produced by 
Chrysler Corporation, will combine the most 
advanced design and exceptional fire power of any 
known armored vehicle. A key factor in its supe- 
riority is greatly increased mobility achieved 
through weight reduction. 

Close to a ton of dead weight has been elim- 
inated in the revolutionary change from steel to 
aluminum wheels. The first to be used on any 
tank, the wheels are forged using a Bridgeport 
design which produces the ribs and stiffener ring 
as an integral part of the forging. Rugged, yet 
light, they meet the toughest operating demands 
and Ordnance specifications. 

These Bridgeport forgings are but one example 
of the growing use of aluminum in defense equip 
ment. Its lightness, strength, and corrosion resist- 


ance make it the natural choice for everything 
from “tent pegs to missiles.” At present, there are 
no less than a minimum of 336 actual or potential 
applications of aluminum military equipment. 


Whatever your aluminum needs . . . whether 
forgings, extrusions, or sheet, you can count on 
Bridgeport’s ability to meet your most exacting 
requirements. To tap Bridgeport’s reservoir of 
experience and knowledge, just call our nearest 
office, or write direct to Bridgeport Brass Com- 
pany, Bridgeport 2, Connecticut. 


nic, BRIDGEPORT BRASS COMPANY 


* Bridgeport Brass Company, Bridgeport 2, Conn. + Sales Offices in Principal Cities 
Specialists in Metals from Aluminum to Zirconium 
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Throughout flight....Librascope 


ronmental extremes....and they will automatically and co 


To the moon and back and wherever missiles fly, Librascope com- 
l BRASCO PF. deliver ready answers for in-flight control.... guidance, opti- 
. mum trajectories, impact prediction, data reduction and analysis. 
- - ; . 
own built-in accuracy. The compact size, minimum weight and 
MPUTERS performance of Librascope missile computers have earned them 
important roles in our conquest of space. For information on how 
4 


Librascope’s advanced computer capabilities can answer your particular ne 


write Librascope, Inc., 808 Western Ave., Glendale, California. Librascope, Ir 
peaatemeee A Division of General Precision, Inc. = For informat 


‘fi COPE GENERAL 
PRECISION 
dy sewmnr_} on career opportunities, write Glen Seltzer, Employment Mgr. 


computers that pace man’s expanding mind 
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BASIC BUILDING BLOCKS 





SERVO SYSTEM COMPONENTS 


¢ Great Circle Course 
and Navigational 

« Inertial Position 

* Guidance 

e Analog and Digital for 
Missile Applications 








e Rate-floated Integrating; 
Spring Restrained 
Vertical—Miniature, 
Self-Contained 
Two Axis Free For 
Missile Control 
Directional, Conventional 
and Roll Stabilized 

= 3 Gyro, 3 and 4 Gimbal 

Platforms 


Miniature Floated Gyro e North Seeking Theodolites 








-. 


MICROWAVE 


Components 


f and Antenna 


lrarget Simula 


Test Set 


Antenna Array 


HYDRAULICS 


Es 


Servo Valves 
* Two moving parts 
¢ Anti-clogging — 
over size orifices, 
high pressure clearing 
¢ Flow rates—0-5, 0-10 gpm 
Systems 
For hi-performance 
hydraulic or pneumatic 


6100 Series Serve Vaive 
missile control. 


INERTIAL GUIDANCE 


< 


Components include 
floated gyros, single and 
two-axis accelerometers, 
tirst and second integra 
tors, computers. Com 
plete systems in produc 
tion for major missile 
applications feature high 
accuracy, long-term re 
liability, light-weight 
construction 


25 tb. Inertial Platform 


GROUND SUPPORT 








Engineers: 
Kearfott offers challenging opportunities in 
advanced component and system development 


KEARFOTT owision 


GENERAL PRECISION unc. 


LITTLE FALLS, NEW JERSEY 
Midwest Office: 23 W. Colendor Ave., Lo Grange, Ili 
South Central Office. 6211 Denton Drive, Dallas, Texos 

West Coast Office: 253 N. Vinedo Avenue, Pasadena, Colif, 
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_ For Terrier and Talos missiles and warheads... new 
shipboard handling and stowage systems by Loewy 


With its achievements in missile and rocket ground 
handling and launching equipment already a 
matter of record, Loewy-Hydropress is now 
designing and building shipboard handling and 
stowage systems for the Terrier and Talos missiles 
and warheads. One system is to be installed on the 
first nuclear-powered cruiser, U.S.S. Long Beach 
another on the CG 10 Class cruisers; and a third 
on the CVA 63 Class aircraft carriers, which are 


presently under construction. 


When you call on Loewy, you are availing yourself 


not only of remarkable ingenuity, but also of 





wide experience. The Loewy system for testing and 


flight-firing launching vehicles of earth-circling 





satellites has been functioning without failure for 


more than two years. 


Loewy’s giant Shaker installation, which simulates 


actual motions of seagoing ships for test-firing 








the Polaris missile, is in successful operation at 





Cape Canaveral, Florida. 





For detailed information on how we can possibly 





help you, write Dept. H-1. 





One phase of a Loewy handling, mating and 
stowage system for warheads on shipboard. 


BALDWIN - LIMA: HAMILTON 
Loewy-Hydropress Division « 111 Fifth Avenue, New York 3, N.Y. 


Rolling mills ° Hydraulic machinery ° Industrial engineering 





NEWS IS HAPPENING AT NORTHROP \ 





TARGET MISSILES FOR TRAINING 
DRONES FOR WEAPON SYSTEM EVALUATION 
DRONES FOR AERIAL SURVEILLANCE 


TRAINING FOR AIR DEFENSE- 
THE BEST THING TO FIRE UPON 
IS A RADIOPLANE TARGET 


Radioplane’s business for twenty years has been to know 
military target applications and to produce target aircraft 
that fill specific training requirements. 








S/MPLICITY OF OPERATION AND MAINTENANCE 
Radioplane applies its experience and talent in the target 
aircraft field to simplify design —to avoid complexity 
and to produce targets that are simple to operate and 
maintain in the field. 


FIELD SUPPORT 

Flexibility is the key word in Radioplane’s field support. 
Radioplane provides total flight service including training, 
target Operation, maintenance, and repair. 


MINIMUM COST 

To hold production costs to a minimum and still meet a 
broad range of military requirements, Radioplane has 
created an entire family of pilotless aircraft that offer our 
Armed Forces budgetary selectivity—without performance 
penalty. Radioplane combines the latest state of the art 
with balanced design. Radioplane’s “dollar engineering” 
delivers the best targets, the most effective unmanned 
aircraft—at minimum cost. 


RADIOPLANE 


A Division of NORTHROP CORPORATION 
Van Nuys, California, and El Paso, Texas 


Radioplane’s RP-76, holder of the world’s altitude record 
for operational target missiles. 
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HIGH POWER FIELD 8° 
LOW POWER FIELD 32° 


The Nuclear Navy has Kollmorgen eyes 


The USS NAUTILUS and her sister subs in our 
nuclear navy are each fitted with two or three 
modern periscopes designed and manufactured by 
Kollmorgen. These naval “eyes” are precise optical 
instruments over forty feet long with controls and 


ence developing optical inspection and alignment 
equipment. High speed projection lenses, indus- 
trial periscopes, mechanical and electronic controls 
for viewing instruments are all typical of advanced 


Kollmorgen production. 


components that solve difficult problems of view- Write on your company letterhead for a fully 


ing, computation and tactics. illustrated, twenty-four page brochure describing 


Kollmorgen has had notable successful experi- Kollmorgen's experience, skills and facilities 


Kk, KOLLMORGEN 


Cc optical corporation 
/ NORTHAMPTON, MASSACHUSETTS 





NUCLEAR REMOTE VIEWING EQUIPMENT @ SUBMARINE 
PERISCOPES @ OPTICS @® BORESCOPES @ MOTION 
PICTURE AND TELEVISION LENSES @ PRECISION OPTICAL 
INSPECTION AND ALIGNMENT DEVICES @ ELECTRONI< 
CONTROLS AND COMPONENTS @ NAVIGATIONAL AIDS 


HEAD PRISM 
ELEVATION 
CONTROL 


HIGH-LOW 
POWER CONTROL | 


WESTERN TECHNICAL REPRESENTATIVES—-COSTELLO & COMPANY. LOS ANGELES. CALIFORNIA 
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INFRARED... 


new and important 
uses from Cros/ey 


Infrared—which in World War II gave the 
expert marksman the power to see in the 
dark—now holds even greater promise. It 
may serve to provide early warning of 
approaching ICBMs if they are launched. 


Infrared’s singular use in World War II 
triggered a tremendous postwar effort to 
find other uses for its unique features 

This effort, to which Avco’s Crosley Division 
is a major contributor, has produced 

many applieations in both industry and 
defense to which: infrared is ideally suited. 


Because they are so important to the 
national defense effort, most infrared 
research programs are classified as secret. 
But in general, Crosley’s work in the field 
points toward new breakthroughs and 
conspicuous contributions in searching and 
tracking, anti-ICBM detection, airborne 
early warning and defense systems, 
reconnaissance, surveillance, anti-submarine 
warfare and passive ranging. 

As a result of its progress in these areas, 
Crosley’s team of infrared specialists— 
one of the largest in the country—is 
gaining the respect of a growing number 


of contractors. 


For more information, write to: Vice President, 
Marketing-Defense Products, Crosley Division, 
Avco Corporation, 1329 Arlington Street, 


Cincinnati 25, Ohio. 


ENGINEERS AND PHYSICISTS 


Excellent career opportunities are available 
for all levels of Engineers and Physicists 
specializing in: Optical Design and Instru- 
mentation, Infrared Systems, Physics of 
Infrared, Electronics with emphasis on 
Transistor Circuitry, Infrared Detectors 
and Components, Infrared Measurements 
and Mechanical Design. For further in- 
formation, contact: Director, Technical and 
Scientific Personnel, Avco/Crosley, 
Dept ! ! irlington Street, 











OTHER NAPCO 


Detroit Bevel Gear Company 
Federal Motor Truck Company 


Appliances Division 
Logistics Engineering 


OBSOLETE ? NEVER/ 
NORTHWESTERN 
ORONANCE PARTS 












KEEPS THEM 
RUNNING / 


Northwestern is the only commercial source in 
the world that manufactures and supplies service 
parts for all type models of U. S. made tactical 
and combat military vehicles. Here is why more 
than 40 nations purchased the majority of these 
needs from Northwestern last year. 


1 Northwestern can guarantee to supply every 
needed part, now and for as many years as may 
be required and will if desired furnish a per 
formance bond guaranteeing that any orders 
which it accepts will be delivered in full by 
specified dates. 


NORTHWESTE RN » 


ORDNANCE PARTS DIVISION 








2 Northwestern knows military vehicles, and in 
41 years of business has supplied virtually 
every part needed to keep them running. 

3 Northwestern delivers guaranteed parts... . 
always in accordance with the original manu 
facturer's specifications and quality. Napco's 
combined manufacturing facilities encom 
pass over 800 major machine tools and 1200 
employees. 

Quotations on requirements parts lists are invited 

Master Parts Catalog is available free to interested 

representatives, governments and military 

personnel. 





NAPRPCO INDUSTRIES INC. 


Dept. W6, Minneapolis 11, Minnesota, 


U.S.A., 


Cable: NORAUTO 











he guidance and control system of America’s HOUND DOG missiles—best 
DID YOU KNOW?... 


I of breed—hasa pedigree 13 years long. Created by \utonetics, the HOUND 
poc’s inertial autonavigation system sends this supersonic air-to-surface 
missile from mother-ship to target anywhere in the world, in any weather. 
Equipped with an invulnerable sense, HOUND DOG extends the retaliatory eflec- 
tiveness of SAC’s B-52c¢ bombers by hundreds of miles. 


Against a 13-year background of blue-ribbon winners, Autonetics is now At batenstics, aavlgstion Gyres are 
made so precisely that it would 


producing in quantity and at low cost the N5G autonavigator. This is the pedi- take over 40 years for one to pre 
cess one complete revolution 








gree that makes the GAM-77 HOUND Doc missile performance “best in show” 


Inertial navigation by Autonetics @; 


A DIVISION OF NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA + REGIONAL OFFICES: WASHINGTON, D.C. AND DAYTON, OHIO 
INERTIAL NAVIGATION / ARMAMENT CONTROL / FLIGHT CONTROL / COMPUTERS AND DATA PROCESSING 
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ORDCO'S 
ENVIABLE 
REPUTATION 


S, 
# 


ORDCO’S enviable reputation stems from five 
years of sound research, development and pro- 
duction of dependably engineered products for 
aircraft and missiles. These include explosive 
bolts, timers, cable and reefing cutters, actu- 
ators, safety and arming devices, destructors, 
smoke generators and Vernier rocket motors 
Explosive engineers are needed at ORDCO 
Please submit resumes to the chief engineer. 


—reliable explosive- 
OC actuated devices made 


for the missile industry 





ORDNANCE RESEARCH & DEVELOPMENT CO 


6856 Tujunga Ave., North Hollywood, Calif 
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Miniature Power Reactor 


The Atomic Energy Commission has 
successfully operated at full power and at 
maximum temperature a compact reactor 
designed to provide several kilowatts of 
power for long periods in outer space. 
This first reactor weighs approximately 
220 pounds and is no larger than a 5-gal- 
lon milk can. The turboelectric generator 
to be operated by the reactor is about the 
size of a football and will be capable of 
producing several electrical kilowatts. 

The problems associated with develop- 
conversion 


fantastically small 


equipment are comparable in magnitude 


ing this 


to those of developing the reactor itself. 
Much, of course, remains to be done in 
improving the reliability of this interest- 
ing power system, but the feasibility has 
now been demonstrated. 

The heat is carried off the reactor as 
liquid sodium and passed through the heat 
exchanger where mercury is evaporated 
and the mercury vapor drives the turbine 
which in turn drives a small electrical 
generator 

rhe reactor has not been identified with 
a particular space vehicle; however, it is 
known that many of the planned space 
vehicles need a source of power within the 
range of capacity of this unit and conse- 


quently it will be placed in several of them. 


Research Accelerators 


In a move to extend the frontiers of 
knowledge about the atomic nucleus, the 
Atomic Energy Commission has ordered 
three 12-million-electron-volt tandem Van 
de Graaff particle accelerators from High 
Voltage Engineering Corporation for use 
in basic physics research at the Argonne 
National Lemont, Ill.; the 
Oak Ridge Laboratory, Oak 


Tenn 


I aboratory 
National 
Ridge, ; and the nuclear physics de- 
partment of Rice Institute, Houston, Tex 
Cost of the three machines was reported 
to be $3.3 million 

The new research accelerators are the 
largest and most powerful of their type 
and more than double the useful range of 
They 


are capable of accelerating protons to 12 


previous electrostatic accelerators 


Mev. and heavy positive ions to accelera 
tion energies in the 40-60-Mev. range and 


will permit precision investigations of 
heavier nuclei than are possible with lower 
energy machines 

accelerator 


Van Ie 


utilizing a 


The high-voltage tandem 


comprises two  6-million-volt 


Graaff acceleration columns 


common high-voltage terminal. A_ steel 
pressure vessel, eight feet in diameter and 
thirty-four feet long, encloses the entiré 
unit, which weighs more than thirty-five 
tons. 


Air Force Power Plant 

A bundle of metal tubes small enough 
to fit inside the trunk of a car will con- 
tain a two years’ supply of fuel for the 
first nuclear power plant to be installed 
at an operational U. S. Air Force station. 
The Martin Company, Baltimore, Md., is 
S. Atomic En- 
ergy Commission to design, build, and in 
stall the plant, designated PM-1, at Sun- 
dance, Wyo., and to test-operate it for 


under contract to the U 


six months before it is turned over to Air 
Force crews early in 1962 

Heat supplied by nuclear fission inside 
the tubular fuel elements will be trans- 
mitted to water flowing under pressure 
through and around the tubes. A heat ex- 
changer will transfer the heat to a second- 
ary system in which water at normal pres- 
sure will be turned into steam to drive a 
conventional-type turbine generator 

The one million watts of electrical en- 
PM-1 will be used to 


power delicate electronic equipment. Ex- 


ergy furnished by 


cess heat, in the form of 7 million B.t.u.’s 
per hour of steam, will be used to heat 
Air Force buildings 

The entire plant, including the gene- 
rating equipment, is being designed in a 
series of factory-assembled “packages” 
which can be interconnected at the Wyo 
ming site. The weight of each package 
must be less than 15 tons, so that it can 
be carried by C-130A aircraft. For the 
same reason each package must be no 
more than 8 feet, 8 inches square and 30 
feet in length. Heart of the system will be 
the fuel core, roughly in the shape of a 
cylinder, about 3 feet high and 23 inches 
in diameter. It will be made up of hun 
dreds of fuel tubes, each half an inch in 


diameter. 


Krypton Caged 
Scientists of Tracerlab, a large firm in 
the applied radiation field, announce that 
they have perfected a new chemical proc 
ess for making sources of radioactivity 
which can be used with a far greater 
margin of safety than heretofore possible. 
The new material is expected to gain 
wide acceptance for new applications of 
radioactivity in the paper, metal, rubber, 
and chemical industries 
(Continued on p. 546) 
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AEROQJET-GENERAL CORP® 


A SUBSIDIARY OF THE GENERAL TIRE AND RUBBER COMPANY 
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SHIP WITHOUT 


How do you lay a cable on the ocean floor—a cable that 
is connected to scores of large, heavy amplifiers? How do 
you “overboard” such a system in a continuous operation, 
without once halting the cable ship? 


Bell Telephone Laboratories engineers must answer these 
questions in order to lay a new deep-sea telephone system 
designed to carry many more simultaneous conversations. 
They’re experimenting on dry land because it is easier and 
more economical than on a ship. Ideas that couldn’t even be 


attempted at sea are safely tested and evaluated. 


In one experiment, they use a mock-up of the storage 
tank area of a cable ship (above). Here, they learn how 
amplifiers (see photo right), too rigid and heavy to be stored 
with the cable coils below decks, must be positioned on deck 


for trouble-free handling and overboarding. 


Elsewhere in the Laboratories, engineers learn how best 
to grip the cable and control its speed, what happens as the 
cable with its amplifiers falls through the sea, and how fast 
it must be payed out to snugly fit the ocean floor. Ocean- 
ographic studies reveal the hills and valleys which will be 
encountered. Studies with naval architects show how the 
findings can be best put to work in actual cable ships. 


This work is typical of the research and development 
effort that goes on at Bell Laboratories to bring you more 


and better communications services. 


i 


Experimental amplifier about to be “launched” from “cable 
ship.” Like a giant string of beads, amplifiers and connect- 
ing cable must be overboarded without stopping the ship. 


“ 


ans 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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WRITE AYCO TODAY. 


Avco helps defend America from sea to space. 
Global security and peace depend upon an America geared to a space-age concept of defense. 
At Avco, skilled manpower and modern machines supply the attention and emphasis this con- 
cept deserves. Alert to the responsibilities of peace are: Avco-Everett Research Laboratory— 
investigating problems in gas dynamics and space technology; Crosiey—communications, radar, 
infrared, electronic control systems, missile fuzing; Lycoming—aircraft, marine and industrial 
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power plants, missile subsystems; Nashville—aircraft and missile aluminum and stainless steel 


A 


structures; Pre-Flite Industries Corporation—jet engine starters, ground support and test 


unNUs 


equipment; Research and Advanced Development Division—basic and applied research in 


electronics, physical sciences, and engineering. ‘| 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17,N. Y. 
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SINCE 1954--- 
PROVED IN USE | 








> ee 


aa 


---CAE TC-106 


(USAF TYPE MA-1A) iS 


PORTABLE 





MODEL 141 
TURBO-COMPRESSOR 
ENGINE 


@ This fine product of Continental 

development and manufacture, with 

the CAE Model 141 turbo-compressor 

as its heart, has a five-year record of 

exceptional performance to its credit. 
... More than 1,000 MA-1A’s and their predecessor MA-1’s have been delivered to the 
Air Force since 1954. There, actual experience has led to upward revision of hours- 
between-overhaul schedules, with an eventual period well in excess of 2,200 starts indi- 
cated as likely. USAF-type units in use by certain aircraft manufacturers, and not subject 
to Air Force requirements as to return to overhaul, have exceeded 3,400 starts and are 
still in excellent operable condition, no change of major parts having been made. . . 
Official Air Force records show low overhaul cost, in combination with 99.5 per cent 
service availability, and almost complete freedom from field down time for maintenance 
or modification—all in addition to the important factor of low initial price . . . When it 
comes to USE-PROVED ground support equipment, CAE is first choice. 


27 
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CAE gas turbine models—the famous J69's—are in Cessna's T-37A 
twin jet trainer, Ryan's Q2 Firebee target missile, Temco's TT-1 Navy 
jet trainer, and other aircraft. From the J69 have evolved the highly 
versatile new Series 356 turbines, including jet power for manned and 
unmanned aircraft up to 2,400 Ibs. thrust, a boundary layer control air 
pump, and an aft-fan version turbojet, as well as a free shaft turbine 
of 3,500 hp. 














CONTINENTAL AVIATION & ENGINEERING CORPORATION 


GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700 
KERCHEVAL AVENUE, DETROIT 15, MICHIGAN . . . PRODUCTION DIVISHON AND FIELD 
SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO. 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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The new process actually consists of 
making a molecular or chemical cage for 
the radioactive gas, krypton 85. This is 
done by crystallizing hydroquinone in the 
presence of gaseous krypton 85. As the 
crystals form, atoms of krypton become 
trapped within the interlocking network 
of molecules. The resulting material is 
called a clathrate and, if released, the 
krypton it contains would expand to ap 
proximately thirty times the original vol 
ume of the clathrate. The crystal struc 
ture does not interfere with the radiation 
emitted by the radioactive krypton but it 
does contain the krypton atoms just as 
effectively as a thick-walled pressure cy! 
inder. 

In its gaseous state krypton 85 has most 
of the properties radiation scientists de 
sire in a radioisotope. It is nearly pure 
beta emitter; the beta particles emitted 
have reasonable strength (695 kev. max.), 
its half-life is moderately long (10.3 
years) ; and, most important of all, kryp 
ton is an inert gas like helium and argon 
and thus cannot be stored or metabolized 
by the body like other radioisotopes 


Atomic Power Plant 

A 60-ton heat exchanger was con- 
strvcted recently by the Babcock & Wil 
cox Company’s boiler division works in 
Barberton, Ohio, and delivered to the 
$100 million Indian Point nuclear electric 
generating station now being built near 
Buchanan, N. Y., on the Hudson River 
twenty-four miles north of New York 
City by the Consolidated Edison Com- 
pany of New York. It will be the world’s 
largest nuclear electric power plant. 

Resembling a mammoth U-shaped tube 
four feet in diameter, the heat exchanger 
contains more than ten miles of one-inch 
stainless-steel tubes. Forty feet long and 
thirteen feet wide, the unit will use heat 
generated by nuclear fission in the sta 
tion’s reactor to make steam 

The nuclear system, including the steam 
generators, will be installed in a contain 
ment sphere 160 feet in diameter made of 
steel plate one-inch thick. Surrounding 
the containment sphere is a secondary ex 
ternal radiation shield of concrete. Its 
dome is 90 feet high, weighs 7,000 tons, 
and is 181 feet in diameter. Average 
thickness of the concrete wall supporting 
the dome is 5% feet. Almost 80,000 cubic 
yards of concrete were poured for the 
foundations and reactor shell, sufficient to 
pave a 2-lane highway 7 miles long. 

The 275,000-kilowatt station will pro 
vide electricity for approximately 250,000 
homes in the New York City-Westchester 
County area. 


Gas-Cooled Reactor 

A gas-cooled nuclear reactor system 
capable of operating at higher tempera- 
tures than any other reactor system yet 
conceived promises to be the merchant 


ORDNANCE 





Atomic Energy 





ship propulsion system of the future, ac 
cording to a speaker at the annual Atomic 
Forum. Harry L. Browne, deputy man 
ager of the maritime gas-cooled reactor 
(MGCR) project at General Dynamics 
Corporation’s General Atomic Division, 
San Diego, Calif., described progress in 
the development of a helium gas-cooled 
reactor, closed-cycle gas-turbine propul 
sion system which would be capable of 
achieving reactor outlet temperatures in 
excess of 1,500 degrees Fahrenheit and 
efficiencies higher than 40 per cent 

A reduction in requirements for oper 
ating personnel is claimed to be possible 
due to the system’s unique coupling of a 
high-temperature gas-cooled reactor with 
a gas-turbine power plant, resulting in 
one coolant-working fluid and a relatively 


simple and compact plant. 


New Training Grants 

The Atomic Energy Commission has 
approved 37 new grants totaling $434,601 
to 36 American colleges and universities. 
rhe grants are a part of the Commission's 
program of assistance in equipping college 
and university laboratories for training 
in nuclear technology as applied to the life 
sciences. 

The life-science grants will help col- 
leges and universities expand their facili- 
ties for training in radiation biology and 
in the use of radiois topes in the fields of 
agriculture, veterinary medicine, medicine, 
pharmacy, public health, and biology 

The new grants bring to $2,627,406 the 
total amount awarded in making 230 
grants to 146 institutions since the pro- 
gram was initiated in October 1957 

Colleges and universities interested in 
taking part in the program may obtain 
idditional information by writing the di 
rector, Division of Biology and Medicine, 
U. S. Atomic Energy Commission, Wash 


ington 25, D. C 


Uranium Statistics 

The AEC has made public additional 
statistics on domestic uranium production 
and ore reserves spanning the fiscal years 
1948-1959. This action follows the Com 
mission’s recent declassification of data 
on UsOs production and procurement be 
fore July 1, 1955. Statistics subsequent to 
that date were declassified in 1956 

Only 54,000 tons of uranium ore were 
produced in the western United States in 
fiscal 1948 as compared with more than 
6,000,000 tons in 1959. Domestic ore re 
serves in 1948 were estimated to be about 
1,000,000 tons, as against 88,900,000 tons 
in 1959. Ore reserve estimates are deter 
mined by the Commission in accordance 
with definitions for measured, indicated 
and inferred ore reserves as adopted by 
the U. S. Geological Survey and the U.S 


Bureau of Mines. 
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rockets 


perform 


reliably with 
BERMITE 
PRECISION 
IGNITION 


SYSTEMS 


Bermite’s leadership in ignition systems has been brought about by basic and 
applied research programs, development of specific systems to meet special 
customer needs, and production of the largest volume of reliable and qualified 
igniters for the missile industry. 

In addition, Bermite produces safety and arming devices, squibs, ignition 
materials and unique inert components found in reliable missile systems and 
JATO units. 

Explosive engineers interested in sophisticated projects may submit resumes 
to the Research and Development director, or at the Washington area office, 
914 North Chambliss Street, Alexandria, Virginia. 


‘ RMIT —built ordnance is better built through research, development and production 


22116 West Soledad Canyon Road, Saugus, California 





Ever try threading five needles at once? 


Cubic has, electronically speaking. And far 
greater precision is required of the five-target 
Cubic MOPTAR 
Federal Aviation Agency to evaluate experimental 
air-traffic-control systems. MOPTAR (Multi- 


Object Phase Tracking and Ranging), an omni- 


which will be used by the 


directional system requiring no moving antennas 
provides startlingly accurate real-time position 
data. MOPTAR can be expanded to track hun- 


dreds of aircraft simultaneously with this same 


VOPTAR 


accuracy. The FAA installation will monitor other 
systems in tests at the new National Aviation 
Facilities Experimental Center near Atlantic City. 
It's a new use for Cubic’s Space Age tracking 
systems developed under the forward-looking 
sponsorship of the United States Air Force. Now 
MOPTAR finds 


helping solve the problems of air navigation, an 


a non-military application in 


application that will lead to greater safety in the 


traffic lanes of the sky. 


Tracking systems by Cubic . . . reliable precision 
systems with Space Age capability ... find appli- 
cation in air traffic control and, through th 
multiple-target potential of MOPTAR, in increas- 
ing the fire-power of America’s guided missiles. 


U B I C CORPORATION 


5575 Kearny Villa Road, San Diego 11, Calif. 
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for Research and 
DEVELOPMENT 


for Precision 
MANUFACTURE 


Look to WEATHERHEAD 
for Your Special Fluid System Needs 


Weatherhead capabilities extend through the entire 
range of aircraft and missile fluid system require- 
ments: pneumatic, hydraulic, fuel and oil systems 
... high and low pressures . . . cryogenics and extremely 
high temperatures 

The Weatherhead Aviation and Missile Group is staffed 
and equipped to take your requirements on any special 
fluid system need and design the components. . . build 
and test prototypes . . . guide the qualified assemblies 
through production. The result: reliable products qual- 
ity-made under tight timetables at minimum cost. 

In addition, Weatherhead maintains the most extensive 
engineering, manufacturing and testing facilities for 
making parts to your drawings. 





Lightweight Fuel Hose Assemblies ROTO-MITE® Swivel Joints 
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Weatherhead — the first company in hydraulic and 
pneumatic connections — continues to lead in creative 
engineering plus precision manufacturing. For fluid 
system reliability in aircraft, missiles and ground sup- 
port equipment, look to Weatherhead! 


THE WEATHERHEAD COMPANY 
Products for the Aviation and Missile industry 


SPECIAL PRODUCTS DIVISION: Cleveland 8, Ohlo 
WESTERN DIVISION: Glendale, California 
EASTERN AIRCRAFT PRODUCTS DIV.: Cieveiand,O. 


In Canada: St. Thomas, Ontario 
Export Cable Address: WEATHCO, Cleveland 


Quick-Disconnect Couplings 





Motor-Driven Ball Valve Hydrovlic Actuators 





BENDIX SR RACK 
AND PANEL CONNECTOR 


with outstanding resistance 
to vibration 


The Bendix type SR rack and panel electrical connector 
provides exceptional resistance to vibration. The low 
engagement force gives it a decided advantage over 
existing connectors of this type. 

Adding to the efficiency of this rack and panel con- 
nector is the performance-proven Bendix ‘“‘clip-type” 
closed entry socket. Insert patterns are available to 
mate with existing equipment in the field. 

Available in general duty, pressurized or potted 
types, each with temperature range of —67°F to +257°F. 

Here, indeed, is another outstanding Bendix product 
that should be your first choice in rack and panel 
connectors. 


SCINTILLA DIVISION [mora 


SIDNEY, NEW YORK 


Export Sales and Service: Bendix International Div., 205 E. 42nd St., New York 17, N. Y. 
Canadian Affiliates: Aviation Electric Ltd., 200 Laurentien Bivd., Montreal 9, Quebec 
Factory Branch Offices: Burbank, Calif.; Orlando, Florida; Chicago, lilinois; Teaneck, New Jersey; Dallas, Texas; Seattle, Washington; Washington, D. C, 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 
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STRUCTURES AND UNUSUAL“ HARDWARE” 
for aircraft, missiles, 
nuclear reactors 
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TaPco’s experience in successfully working 


5 


forming and welding unusual alloys is illus- 
trated by this high strength case made for 
a solid fuel rocket engine. 











This 600-ton press at TAPCO is used to mold large exit cones for solid 


propellant rocket nozzles. 
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Special heat-resistant reinforced plastic wound altitude expansion This 30” diameter by 45” long alloy steel 
cone being cured in autoclave. TAPCO’s autoclave is 14’ long missile nozzle is machined to within .002 of 


— 54” in diameter. mean contour. 





Do these few examples of Tapco facilities and products git 


the impression that 


TAPCO «can design 
TAPCO can build 
TA PCO 1S equipped in its 400,000 square-foot structures 


manufacturing area to produce, test, and deliver 
many different kinds of components, assemblies 
sub-systems and systems”? 


GOOD! We'll welcome your inquiry telling us when to 


Titanium alloy rocket motc 

reflelail-ti-t mule @allal-t* Magelumie rgings, welded 

oh Usldie( te Melsdal tiilele Melle Mal tei Mis tell te 

by the Tarpco Group provide high 
ngth-to-weight ratio. Tareco has 
vipment to produce cases of various 


; and configurations 





This nuclear core structural component demon 
strates TaPCO’S capability to machine pieces up 
to 12° in diameter by 10’ in height 


Basket segments and bottom core plates for nuclear reactors 
are machined and precision checked on special equipment 
ot Tapco. 
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TAPCO GROUP 
Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OnIO 


DESIGNERS AND MANUFACTURERS OF SYSTEMS. SUBSYSTEMS 
AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE. 
ELECTRONIC, AND NUCLEAR INDUSTRIES 





For some customers, TAPCO 

produces new structures and 

“hardware” from orthodox 

materials by new methods... 
For others, TAPCco develops 

new materials, new techniques, Capable of containing gases under high 

new design theories... pressures at low temperatures, this 
1 Titanium spherical vessel was formed, 
: - bh Tr > 

or both groups, APCO welded, heat treated, and pressure 

functions as an integral part of tested under the direction of Tapco 


” m . ° | t H ; 
the customer’s organization. This precision made” turbine development enguinas 


whee only ; Tale ielil-si-di 


When would you like us to call 


on you? 


Advanced techniques and the latest equipment 
for submerged and gas-shielded arc welding 
permit easy fabrication of components such as 
this 10-ton nuclear core: barrél. 


Ogive-shaped nose cone is an example of 
what can be spun on TaPco shear spinning 


machines. 


There are openings at TAPCO for 
qualified engineering personnel. 
Write to Technical Placement Manager. 


TAPCO GROUP 
Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 


DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS 
AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE, 
ELECTRONIC, AND NUCLEAR INDUSTRIES 





AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


\ patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial ‘preparedness for the common defense 


OFFICERS 
President 


Louis Polk, 


Shefheld Corporation, Dayton, Ohio, and Bendix Aviation Corporation, Detri 


Vice-Presidents 


Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Stanley C. Hope, Soundscriber Corporation, North Haven, Conn. 
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REAR ADM. PAUL D. STROOP 


Chief of the new Bureau of Naval Weapons 





Evolution in Armament 


New Bureau of Naval Weapons reflects missile-age progress 


; 


HE formation of the Bureau of 


Naval Weapons from the inte 


7 


gration of the Navy Bureau ot 


Ordnance and the Bureau of Aerona 
tics climaxed a rapid evolution entorce: 
by the missile age 

Only ten years ago military aircraft 
were produced by the industry to meet 
speed, ceiling, and payload specifica 
tions, and, almost as an afterthought, 
the bomb racks and gun mounts were 
added im a confusion of minor redesign. 
The requirements for ordnance (or was 
it armament, or perhaps weapons? ) for 
a new aircraft were often vaguely con 
ceived 

Then came missiles versus “pilotless 
Were they 
craft? A great decision reportedly then 


Navy 


missile’s “wing” span was approximately 


bombers. ordnance or ait 


was made in_ the that if the 


six feet or less it was ordnance to be 
developed by BuOrd; otherwise it would 
be a BuAer project. 

was tollowed in a 


HIS 


few vears by the transfer of aircraft 


“decision 


fire control from BuOrd to BuAer, and 
the aircratt designer then had under his 


thumb all the equipment that would be 


fixed to his airplane—except guns. 
However, the size and weight of bombs 
and machine guns—distinctly an ord 
nance and firepower problem—re 
mained in the Bureau of Ordnance and 
continued to require the closest sort of 
intrabureau cooperation. 

In spite of excellent teamwork, there 
was an occasional slip-up when one Bu 
inform the other im 


reau failed to 


mediately of a design that affected a 
mating of weapons and aircraft. 
Bureau 


Betore the missile age one 


had a vast work load in shipboard 
guns, ammunition, and fre control and 
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Rear Adm. Paul D. Stroop, 
first Chief of the Bureau of 
Naval Weapons, was born in 
Zanesville, Ohio, and was grad- 
uated from the U. S. Naval 
Academy in 1926. 


His first sea duty, as plotting 
room officer on the U.S.S. Ar- 
KANSAS, initiated him into fleet 
gunnery. After completing this 
assignment in 1928, he entered 
flight training and was desig- 
nated a naval aviator in Sep- 
tember 1929. Following this, he 
served three years with torpedo 
and patrol squadrons and in 
1931 participated in the tests of 
the Norden bombsight against 
the U.S.S. Pirrssurcu in Chesa- 
peake Bay. 


Admiral Stroop has had com- 
mand of four ships, three of 
these in wartime. In April 1943 
he assumed command of the 
seaplane tender MACKINAC in 
the Pacific, and after World 
War II had the escort carrier 
CROATAN in the Atlantic. In the 
Korean conflict he commanded 
the carrier PRINCETON and later 
the Essex, operating against 
Communist forces. 


Admiral Stroop’s assignments 
ashore included duty as com- 
mander of the U. S. Naval Ord- 
nance Test Station, China Lake, 
Calif., and as senior naval mem- 
ber of the Weapons Systems 
Evaluation Group in the Office 
of the Assistant Secretary of 
Defense (Research and Devel- 
opment). He also had duty in 
the Navy Bureau of Aeronautics. 


He was Deputy and Assistant 
Chief of the Navy Bureau of 
Ordnance from December 1954 
until April 1957, returning in 
March 1958 as Chief of that Bu- 
reau. While serving in that ca- 
pacity he was appointed to his 
present post on September 10, 
1959. 











the other in airplanes and dirigibles: 


aircratt arming Was the only mutual 


problem. But as it became evident that 
missiles of all types would replace ship 


and aircraft ordnance and would re 


place airplanes in some naval tactics, 
the combining of the two Bureaus made 


vreat sense 


The weapons-s theory with 


basic requirement for one technical 


ilso exerted some influence 


mander 
the planning to make the two Burea 
into one, 


Admiral 


creating the 


Stroop 


} 


sons for new 


Naval Weapons were “to cut down 


lead time in the development ot wea 


ons; to cut down the time tron ne 


inception of an idea to the 


hardware to the fleet 


nd clarify the knotty problems of 


nizance tor manutac 


and procurement ol 


material. 


It is interesting to note that BuO: 


possibly in preparation for the 


new al 
proac h to naval armame nt, commence 
h 


nonore 


a vear ago to change the time 


names of establishments such as_ the 
Mine Depot in Yorktown, Va., to the 
Naval Weapons Station, and the Gui 
Factory in Washington, D. ( 


Naval Weapons Plant 


HE word “ordnance” properly 


cludes military supplies, especially 


artillery and small arms and their ay 
purtenances, 

However, the present tre nd in nome! 
clature is to use the word that has mean 
most Since “ord 


ing to the people. 


nance” is associated by the majority 
with its limited definition of “artillery 
the term was not 


appropri 


or cannon 


ate for a title that would encompass 
aircralit, guns, missiles, mines, and tor 
pedoes. Hence we now have the Bureau 
ot Naval Weapons 

The 


but the greater 


terminolegy is not important, 


com 


efhciency in the 


bination of two Bureaus ts a significant 


step forward in the tureless search tor 


weapons 





Interservice Competition 


Our mulitary leaders should realize that the competitii '¢ Amerwan 


spurit as the life-essence of our society and that Americans are not 


changed into a supine race when they don ther country’s uniform 


EORGANIZING the 


Defense has 


Depart- 
ment of become 
one of Washington’s favorite 
indoor sports. Anyone can play—and 
far too many do. All you need is pen- 
cil, paper, and a few clichés such as 
“interservice rivalry,” “duplication and 
overlapping,” “new weapons demand 
new methods,” and “we need a czar 
to make decisions promptly.” 

The net result of most such cogita- 
tions is a nice chart composed of little 
rectangles connected by solid or dotted 
lines, together with a more or less im 
passioned text explaining just why this 
chart 
rangement of the national military es 


represents the optimum rear 
tablishment. 

In the past thirty-odd years, I have 
seen many, many charts and read many 
such texts. Few of them indeed con- 
tained any indication that their authors 
understood that each little rec- 
tangle on his chart represented 
a human being or a group of 
human beings, and that the 


efficient organization of human #§ , 


beings for any kind of collec- === 
tive effort requires attention to what 
may and may not be expected of hu 
man capabilities—and the human spirit. 

Consider, for example, the vast out- 
pouring of words directed toward the 
elimination of that crowning evil of our 
times known as “interservice rivalry.” 
It does not seem to have occurred to 
most of those who seek to exorcise this 


maleficent spirit from the body of our 
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Maj. George Fielding Eliot 





Major Eliot is military analyst 
for the Mutual Broadcasting 
Company and _ naval 
spondent with General Fea 
tures Syndicate. 
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military establishment that they would 
be banishing with it the spirit of com 
petition which has been the motivating 
force of America’s rise from small be 
ginnings to the leadership of the free 
world. 

It is insisted that everything has 
changed, that the old ways must give 
place to new ones, “The problem is dif 
ferent,” said Senator Stennis of Mis 
sissippi, one of the abler of our military 
solons, “the conditions to be met are 
different, and the solution will require 
a different system.” 

It is true that weapons have changed, 
that the world has been shrunk 
by new means of transportation 
and weapons delivery, that time 
factors have been reduced from 
months to days and even min 
utes—yet despite the new arms, 
new tactics, and new vehicles, the hu 
man operators remain the same. Any 
system of defense which must be di 
rected and operated by Americans will 
be a rigid and lifeless monolith un 
less the human beings who control it 
are motivated by the spirit of compe 
tition. 


chal 


American 


Competition—the response to 


lenge—is the life-essence of 


society, and it is toward the defense of 


this society efforts 


that our military 
are directed. The greater the share of 
the human and material resources of 
the society which the requirements of 
defense demand, the more imperative 
the need for the preservation of the 
life-essence of that society within the 
defense organization. 

contains all too many ex 


fatal 


History 
amples of the 


both 


consequ¢ nces 


internal and external—of allow 
ing a spiritual and psychological rift 
to widen between civilians and _ sol 
diers. A military force whose members 
themselves W th the 


do not identify 


society which they defend will not for 
ever remain a reliable protector against 


enemies, foreign or domestic 


HE Army and the Navy of the 
United States have been identified 
with this young, turbulent, growing, de 
manding, fiercely competitive Ameri 


can society of ours since the earliest 
days of the Republic, and if the Air 
Force is of later birth, it nevertheless 
shares the traditions and the heritage 
of its elder sisters. In these traditions, 
this heritage, there are human values 
both spiritual and material which have 
served our country well in many hours 
of trial. 

Yet because they are human values, 
the majority of American human be- 
ings will assess them and be moved by 
ethical and_ instinctive 


them within 


boundaries which have been established 
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by the national experience as inter- 
preted (or felt) by each individual 
concerned. 

The strength of a society such as 
ours, which in effect is the marriage of 
a constitutional democracy with a com- 
petitive Iree-enterprise economy, 1S de 
rived from the sum total of the energies 
beings acting 
We be 


lieve this to be the strongest, most en 


of individual human 


upon individual motivations. 
during form of society that mankind 
has yet produced, and history bears 


witness to the validity of that belief. 


YURELY, therefore, the military in 
stitutions of our Nation must have 
a character consistent with the funda 
mental principles of the society which 
they have been created to guard. We 
can and do, in the interests of military 
efficiency, require the individual citizen 
who puts on the uniform to accept the 
restrictions of military law; but we can 
not take out of him the competitive 
spirit of the society into which he was 
born, we can only seek to channel its 
energy toward the accomplishment of 
ends appropriate to his military calling. 
The personnel policies of the serv 
ices are indeed designed specifically to 
accomplish this purpose of making the 
best and most appropriate use of each 
individual in uniform—a purpose 
which existing manpower ceilings make 
especially urgent. This urgency 
is accentuated by the higher == 
average levels of technological 


skill 


plexities of modern armament. 


demanded by the com- 

In turn, this introduces a new 
element of competition—competition 
between the armed services and indus- 
try for skills which both require; which 
results in increased attention being 
given to incentives for the retention of 
career officers and enlisted personnel— 
incentives which take the form of re 
warding accomplishment (1.¢., success 
ful individual competition) rather than 
merely length of service. 


Not all 


however. Were this so, the pay scales 


the rewards are monetary, 
would have to be far higher than they 
are. A sense of dedication to an ideal, 
identification of oneself with what 
Gen. Bruce Clarke has called “the im- 


age of the good soldier,” plays a great 
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part in keeping good men in uniform. 
So does the pride in one’s unit (in 
competition with other units) and de- 
votion to good leaders, whether com 
pany commanders or the wearers of 
stars—which generally means that the 
leader in question has competed success 


fully with other leaders in making his 


company or his division or his bureau 


=o 


an outstanding example of what 
a company or a division or a 
bureau ought to be. 

Since all this is well known 
to serious students of military 
affairs, it seems curiously dis 
tressing that the intensely human prob- 
lem of the organization of the military 
establishment at the topmost level is 
so rarely approached from any other 
angle than that of the chart, the rec 
tangles, and the dotted lines. 

The Chiefs of Staff, for instance, are 
nonetheless human beings because they 
wear four stars on their shoulders. They 
subject to and strain 


are still fatigue 


and anxiety. Their minds and bodies 


can produce only a given amount of 


energy in a working day. They are 


motivated by their human reactions to 
the stimuli of their environment and 
their experience. 

Since they are Americans, the com 
petitive spirit burns in their hearts— 
and if it may be said that, having 
reached the summit of their profession, 
is no longer 


the competition 


———= personal, the answer is that each 
has in the process of reaching 


the summit become so identi 
fied with the service of which 
the chief that 


he has become 


his aspirations for its future, its readi 


ness to perform its allotted missions, 
and its honorable place in the hearts 
of the people it serves are no longer to 
be distinguished from, have indeed 
transcended, the personal competition 
of his younger days. 

When we are told, as the eager re 
organizers have told us so persistently, 
that these men cannot agree on funda 
mental decisions involving the national 
security because of “interservice ri 
valry,” we are not being told the whole 
story. When we are told that the duties 
of each Chief of Staff as the military 
service absorbs so 


chief of his own 


much of his time that he does not 


have sufficient to give to his corporate 
duties as a member of the Joint Chiefs 
ol Staff, we are getting a little closer 
to the truth, but we still do not have 
the whole story. 

The basic principle of the JCS or 
ganization is perfectly sound. It is t 
associate, as the military advisers of the 
President and the Secretary of Defense 
the chiefs of the armed services 
who, having given strategic ad 
vice in their corporate capacity, 
have then as individuals the re 
sponsibility for executing the 

plans which they have agreed 
upon to the extent that these have been 
civilian superiors. 


World War I] 


against two dictatorships. It is quite 


approved by the if 


This system won 


capable of winning the cold war against 
another dictatorship, as far as the cold 
war can be won by military means. It 


is far superior, organizationally and 


psychologically, in providing a suitable 


] 


military ingredient in American cold 


war planning to any other system that 


has ever been suggested by the chart 


makers. 

But it is a system which depends o1 
getting the best out ol the human el 
ments of which it is composed not 


trying to make them over into some 


thing which they are not and cannot 


be expec ted to become 


If the cure for our present ills 


is t 


provide each Chief of Staff with more 


} 
' 


time for his corporate duties on 


JCS, while retaining unimpaired a 
thority as the military head of his ser: 


ice, the answer is to be found not 


anizational de 


have 


new or additional or 


ices, but tewer of! those we now 


in too great abundance 


HE reason the service duties of ea h 


of the Chiefs of Staff take up s 
much of his time is simply that he and 
all his immediate assistants are required 
to spend too much time on useless tasks 
These tasks have been gradually piled 
up by the development of a monstrous 
has 


organizational which 


concept 
attempt 
” The 


writer for several years has been taking 


grown out of the misguided 


to eliminate “interservice rivalry 
a poll among officers on duty in the 


Pentagon—ofhcers of all the services 


ranging in rank from major or lieuten 
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ant commander up to the wearers of a 
galaxy of stars. This poll consists of 
one short question: 

“What percentage of your working 
hours are you compelled to waste on 
matters which do not contribute in any 
way to the performance of your mili 
tary duties or to the defense of the 
United States?” 

In no case has the answer been less 
than 334% per cent. A few estimates 
have been as high as 75 per cent. The 
average is around 50 per cent. When 
“Indians” were asked about their su 
periors’ time, they invariably estimated 
the wastage as higher than in their own 


cases. 


F each Chief of Staff is compelled to 

waste half his working hours, and 
then to work overtime and thus waste 
his bodily and mental energies to catch 
up with the bare essentials of his service 
duties, and if the immediate subordi 
nates on whom he depends for infor 
mation, advice, and consultation are in 
no better situation, then indeed it is a 
matter for surprise that the JCS as a 
corporate body functions at all. 
however, for 


This is a_ situation, 


which there is a remedy. It is a situa- 


tion which has arisen almost wholly 
during the past twelve years—since the 
creation of the Department of Defense 
and subsequent expansion of its struc 
ture to provide super-supervision and 
“coordination” of everything that is 
done in the three military departments. 
Along with this there has been a prolif 
eration of committees and of coordina 
tion with outside agencies. The Bureau 
of the Budget likewise has extended 
the scope and sought to increase the 
authority of its representatives within 
the Defense Department. 

All of this has been done in the name 
of preserving civilian control and eli- 
minating “interservice rivalry” or “du- 
plication and overlapping of effort.” 
The time that has been wasted in the 
development of needed weapons and 
the day-to-day working of the military 
establishment is worth—at a conserva 
tive estimate—far more in actual budget 
dollars than has been lost by overlap 
ping and duplication of functions, or by 
interservice friction, since the days of 


Valley Forge. 
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Senator Engle of California, in a 
recent speech in the Senate, referred to 
bureaucratic 


situation as “the 


that 


this 


quagmire surrounds our missile 
and space effort.” In fact it surrounds 
the whole of our military effort with- 
out exception. Every project must be 
justified, rejustified, argued out with 
Assistant Secretaries who may have 
been on the job a couple of weeks, and 
passed on by committees whose mem 
bers have to be laboriously briefed as 
to what it is all about. 

As one high-ranking admiral re 
marked, there are ten people who can 
say “no” for every one who can say 
“ves.” And even after final approval 
and the actual appropriation of money 
by Congress, the expenditure of each 
segment of the appropriated money re 
quires a fresh authorization, with the 


likelihood ot 


exhausting argument with a new set of 


further delay and more 
people able to say “no”—not to men 
tion the ever present probability that 


the Bureau of the Budget will step in 


An Air Force Thor IRBM in test flight 


and impound the funds for reasons ot 

its own. 
The 

nodules of frustration 


of the American spirit ot competition, 


Pentagon is studded with 


It is the collison 


of response to challenge, and the des 
perate desire of dedicated Americans to 
get something done to make their coun 
try secure, with this built-in frustration 
that occasions most of the friction, the 
so-called interservice rivalry, of which 
the organizationally minded critics 
complain. 

Yet it 


was they who constructed, 


piece by piece, this ridiculous laby 


rinth—with its built-in) run-arounds 


and dead ends—in the name of greater 
efficiency and the elimination of ser\ 
ice competition. 

Our military establishment is not 
suffering from overcompetition nearly 
as much as it is suffering from ove 
control in too many places. 


What is 


spirit of 


needed is a release of the 


competition, and the wis 
channeling of its energies toward clearly 
defined goals of accomplishment. This 
is the American way of getting things 
done. 

It is surprising, indeed, that men whi 
see before them every day the example 
of our great corporations seeking more 
and more decentralization, stimulating 
competitnon among their various sub 
divisions by every available incentive 
and actually hiring military officers t 
show them how decentralized com 
mand can be made to work—still can 
find no remedy for “the bureaucrati 
quagmire” in the Pentagon except more 
centralization and the appointment otf 


so-called “czars. 


lf a corporation required to compete 


in the market place were to permit 


the time of its key executives to be 
wasted as the time of Pentagon execu 
tives (on whom rests responsibility tor 
the country’s security) is daily wasted, 
it would not be competing very long. 
These men should be freed from the 
frustrating fetters of this idiotic system 
and allowed to do the work they have 
spent a lifetime learning how to do. 
Just the other morning, a friend of 
the writer called a senior officer in 
charge of a highly important military 


activity to ask for a brief interview on 


ORDNANCE 





“Tl call 


clear my 


a matter of some conse quence. 


you back as soon as I can 


desk,” he 
came just before 5 p.m 

“When you called 
said, “I had just reached my desk after 
and | had 


work on it that needed immediate at 


was told. The return call 


me,” the ofhcer 


several delays, a pile of 


tention. But the phone rang again as 


soon as I hung it up—a conference 


I had 


then there was an 


had been suddenly called—then 


to attend a briefing 


meeting—well 


unexpected committee 
the end is I have just gotten back to 
that desk and I’m going to be here till 
long toward midnight, so I’m afraid 
vou'd better call me tomorrow and try 
again.” 


This 


ten thousandtold from the 


example could be multiplied 


experience 
seasoned Pentagon 


of any reporter OF 


Test firing of the Navy's Polaris IRBM. 
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indeed otf any business executive who 
has had extensive dealings within that 
5-sided building 

What is needed isn’t more organiza 


What is 


quagmire 


needed is the 


T his 


bulldozer 


non, but less. 


draining ot the may 


have to be done with a 


perhaps, as Chairman Vinson of the 


House Armed Services Committee has 


suggested, by the enactment of law re 


} 


ducing by two-thirds the number of 


individuals who can be employed in 
the Defense Department. The principle 
to be followed should be that the work 


} 


should be done by the three military 


Departments, with no duplication and a 


minimum of essential supervision by 
the Department of Defense 

Within each 
Army Navy solution of the l 
} } 


| 
probiem can be ap 


Department, the old 
ilian 
military control 


, ’ 1] ' 
plied, based on ciose and ioyal coop 


eration between one Secretary and one 


Chiet ot Staff—the n lement being 
(within 


DOD di 


they can 


the bound 


that 


is1ons 


] 
iries Of yenecral 


rectives, not detailed instructions as to 


things) which will stick. 


At the toy level, the 


t 


how to do 


. 
essential close 


persona relationship between the eK 


retary ot Detense and his corporate 


source of military advice, the Joint 


Chiefs of Staff, can likewise best be at 


| ] 
himse tr taking 


Secretary 
ICS 


tained by the 


the chair at meetings when ap 


propriate and participating personally 
in their deliberations instead of having 


the results filtered back to him tl 


}¢ S. The personal 


rough 
the chairman of the 
element should receive emphasis, rather 
ition such as 


than overorganiz 


proceedings of the Na 


now 
plagues the 


tional Security Council 


B° this a good Secretary <« 
Dete 


nse ¢ ild serve as the repre 
sentative of the President to the military 
representative of the mill 


NSC White 


House generally. This is also the way 


and as the 
tary on the and in the 


to reduce the present undue interter 


ence of the Bureau of the Budget in 
DOD affairs. 

Far wider use also should be made 
of the skills and know-how of civilian 
contractors in deciding the details of 
weapons systems The objective to be 


kept in mind is not how to apply con 


nization Of our 


portant busine ss est 


Department ol 
ich has 


busines 


society a 
d into 


ce of peo 


their country 
The wisdom ot 


ket place makes use of the 


irit by putting it work al 


ing it full scope for developing 


Vics. We shou a realize 
late that the Am can 


be tore 


econo! 


American nation cannot be 


fended | methods which beg 


denving the American birthright 





Bureau of Naval Weapons 


This new organization, in assuming the functions of the Navy Burcaus 


of Ordnance and Aeronautics, will supply the fleet with the most 


modern armament available—in the air, on the surface, and underseas 


N December 1, 1959, the new 


Bureau of Naval Weapons took 
over all the responsibilities and 
functions of the Bureaus of Ordnance 
and Aeronautics, and the latter two 
passed out of existence. 

This event marked the first major 
change in the bureau organization of 
the Navy since 1940, when the Bureaus 
of Engineering and of Construction and 
Repair were abolished, with their re 
spective functions reassigned to the 
newly established Bureau of Ships. 

The recommendation to combine the 
Bureaus of Aeronautics and Ordnance 
into a Bureau of Naval Weapons was 
made on January 31, 1959, by the Com 
mittee on Organization of the Navy 
headed by the present 


Navy, William B. 


at that time was Under 


Department, 
Secretary of the 
Franke, who 
Secretary of the Navy. In its study, the 
Committee concluded that the 
merger would bring to the Navy 
the following important advan- 
tages: 

1. It would place approxi- 
mately seventy per cent of the 
total development effort of the Depart- 
ment of the Navy under the direct au- 
thority and control of a single organi 
zation. 

2. It would eliminate the growing 
problems of split cognizance, particu 
larly in the important field of missiles. 

3. It would coordinate and simplify 
the funding of major weapon systems, 


and would lead to more expeditious 
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{dmiral Stroop was Chief of 
the Navy Bureau of Ordnance 
from 1958 until its recent dises 
tablishment. He now assumes 
the responsibility of Chief of 
the newly created Bureau of 


Naval Weapons. 





} 


development and procurement of 
tems and their components. 

4. It would promote economy through 
improved coordination and supervision 
and through more efficient use of facil- 
ities and laboratories. 

In presenting the Committee’s recom 
mendation, Mr. Franke stated 

“The problems occasioned by tech 
nical advances in supersonic aircraft, 
guided missiles, electronics and similar 
helds, and matters of cognizance con 
cluded that the Bureaus of Ordnance 
and Aeronautics should be com- 
bined to form a new Bureau of 
Naval Weapons. The long-con- 
tinued history of outstanding 

accomplishments of the Bureau 

of Ordnance since its inception 
in 1842, and the equally dynamic ac- 
complishments of the Bureau of Aero 
nautics during thirty-eight years were 
recognized, but the consolidation of 
these two distinguished organizations is 
essential and will produce a significant 
improvement in the total weapon sys 
tem effort in the Department of the 
Navy.” 


The change then, is an evolutionary 


t 


one, based upon the necessity to meet 
the requirements of a modern Navy. 

Following approval on May 13, 1959, 
by the Secretary of the Navy of the 
Committee’s recommendation, an Or- 
ganizational Planning Group, to plan 
the consolidation of the two Bureaus 
and the basic organization of the new 
Bureau of Naval Weapons, was estab 
lished. 

The group was headed by Vice Adm. 
E. W. Clexton, Chief of Naval Material, 
with Rear Adm. Charles Martell, Office 
of the Chief of Naval Operations, serv 


ing 


as his deputy on a full-time basis. 
As specific recommendations of the 
organizational structure of an area 
emerged, they were cleared by a screen 
included the 


ing committee which 


Chiefs of the Bureaus of Aeronautics 


and Ordnance. 


EGISLATION requesting authority 
to establish a new Bureau of Naval 
Weapons and the disestablishment of 
Aero- 


nautics was submitted to the Congress 


the Bureaus of Ordnance and 


on May 14, 1959, and was acted on 
favorably by both houses of the Con- 
gress and by the President. 

The Public 


86-174 on August 18, 1959, which pro 


President signed Law 
vided for the establishment of the Bu 
reau of Naval Weapons and the dises 
tablishment of the Bureaus of Ordnance 
and Aeronautics on July 1, 1960, or at 
any earlier date when it had been de 


termined by the Secretary of the Navy 
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that all functions of the two Bureaus 
had been transferred to the Bureau of 
Naval Weapons. 

The Bureau of Naval Weapons was 
activated on September 1, 1959. A nu 
cleus staff, operating under the Chief 
and Deputy Chief of the Bureau of Na 
val Weapons, took over the task of re 
fining the basic organization, as evolved 
by the Organizational Planning Group 
under Admiral Clexton, and of staffing 
the new Bureau 


N the 


onautics 


meantime, the Bureaus of Aer- 


and Ordnance continued 


the re 


retaining full 


their normal operations, with 


spective Bureau Chiefs 
responsibility for the discharge of their 
duties until transfer of these responsi 
bilities to the Chief of the Bureau of 
Naval Weapons was effected. 

organizational 


In establishing the 


structure of the new Bureau, both the 
horizontal and vertical type of organi 
zation were examined. Since the large 


number ot aircratit, weapons, and 
weapon systems under the cognizance 
of the Bureau of Naval Weapons makes 
it impossible to organize the Bureau on 
a product basis for individual programs, 
the organizational plan therefore devel 
oped in the direction of a horizontal 
functional organization to which was 
applied a mechanism for vertical pro 
gram management. The horizontal or 
ganization represented the most efh 
cient use of technical and administrative 
talents available. The organizational 
plan set forth the following objectives: 

1. To provide a horizontal functional 
structure which would combine the 
skills of the two Bureaus into operating 
groups concerned with research and de- 
velopment, material management, fleet 
readiness, and held support. 

2. To establish a program-manage 
ment structure that would provide a 
vertical management tool to guide, di 
rect, and give impetus to the degree 
necessary; and which could be adjusted 
readily to shift emphasis to new pro 
grams without reorganization of the 
Bureau. 

3. To provide an over-all review of 
the Bureau’s current and projected work 
within the program-management struc 
ture. 


4. To reduce to a minimum the ele 
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ments of management reporung to the 
Chief of the Bureau to free him for his 
essential responsibilities in planning, or 
ganization, policy, financial direction, 
and representation of the Bureau before 
non-Bureau elements. 

5. To merge completely the skills of 
the two Bureaus in like areas of effort, 
particularly with regard to missiles. 


6. To emphasize the fleet-readiness 


effort of the Bureau. 
Under the Chief and Deputy Chief 
of the Bureau, the organizational struc 


Naval Weapons 


has three primary elements: First, the 


ture of the Bureau of 


staff organization which gives Bureau 


wide service; next, the pro- 
gram management organization 
which plans and directs the exe- , L 
cution of these plans; and the fe 

far 


third area, by the largest, 


the operating organization 
which comprises five operating groups 
in the fields of research, procurement, 
production, readiness, and field support. 

The staft organization 1s comprised 
of those officials who act in an advisory 
capacity to the Chief of the Bureau and 
who assist him in the discharge of those 
duties for which he is personally respon 


These 


staff assistance 


sible. components also provide 


and services to the rest 
of the Bureau as necessary. Included in 
the staff organization of the Bureau of 


Naval Weapons are 


Inspector Gen 


the } 


eral and Assistant Chief for Adminis 


the Comptroller, the Counsel, 


tration, 
and Patent Counsel. 

The duties of the Inspei tor General 
and the Assistant Chief for Administra- 
tion were combined into the office of a 
single Assistant Chief of Bureau. In 
addition to his duties as Inspector Gen 
eral of the Bureau, he is responsible for 
management engineering, personnel ad 
ministraticn, security, legislative affairs, 
and technical information, et 

The Comptroller is responsible tor 


the Bureau’s budget programs. This 





“The basic organization of the 
Bureau of Naval Weapons... 
takes into account the need for 
flexibility and growth to meet 
the continuing evolution in 
technology and changing re 
quirements.” 





yd 3 organization has the respons! 
s 


function is by law the personal respon 


sibility of the Chief of the 
that the 


Che 


Comptroller is responsible for an inte 


therefore mandatory 


it 1S 


Comptroller report directly to him. 


grated financial management 


that provides management with da 


for effective management control of 


resources—planned, available, and uti 


ized—for carrying yut the 


programs. He is also responsible for 
translating progran 
financial plans; for preparing the Bu 


reau's budget; and for managing alloca 


ging 
tion ot tunds and personnel ceilings t 
support approved programs 

The pre 


pram managemel! 


Bu 
fleet 
ts and providing d 
} 


coord 


bility for ntegrating the 


reaus planning to meet 


requireme! l 


rection and ination to the 
implementation of such planning. It 
combines a staff function of planning 
ly interrelated 
I 


and review and the close 


function of executive direction of’ the 
Bureau's programs 

The Chief Program 
Management is responsible to the Chief 
Naval Weapons tor 


coordination, preparation, and exe 


Assistant for 


of the Bureau of 


} 


direction of the Bureau’s plans and pre 


| 
grams relating to safety, design, deve 


op! production, man 


pment, procurement, 


ufacture, distrib 


air, and 


maintenance, re 


operation ol weapons and 


the cogni: 


N i val Weapons 


his most in 


weapon syst s nder 


of the Bureau of 
One ot iportant respons 
bilities 1s coordin: 

sures that progt 
is not hampered 
tems are availal same tim 
order not to delay any specinc weapon 
program. His duties encompass the plan 
the resources of 


Weapons if 


material, and 


ning and developing of 


Naval 


manpower, 


the Bureau of 


money, facil 
ities to meet present and anticipated 
requirements. 

The 


Management has two Assistant Chiefs 


Assistant Chief for Program 


reporting directly to him—the Assistant 
Chief for Program and Management 
Plans and the Assistant Chief for Pa 
cific Missile Range and Astronautics 
The Assistant Chief for Program and 


Management Plans is responsible for 
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sureau, and 


! 


system 


Bureau 


requireme¢ nts into 
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the development of plans, determina 
tion of over-all requirements, program 
reporting, performance appraisal, and 
the dissemination of plans and planning 
information within the Bureau. He de- 
termines total peacetime, mobilization, 
and emergency requirements for all ma- 
terial under Bureau cognizance. 

The Assistant Chief for Pacific Mis- 
stile Range and Astronautics is respon 
sible for over-all coordination, policy di 
rection, and administration of all plans 
and programs within the area of cog 
nizance of the Pacific Missile Range 
and Astronautics. In addition, he is the 
direct representative of the Chief of the 
Bureau with the Office of the Chief of 
Naval Operations, the fleet, shore ac 
tivities, and other interested services 
and organizations on management prob 
lems relating to the Pacific Missile 
Range. 

Assist 


LSO reporting directly to the 


ant Chief for Program Manage 
ment are five program directors who are 
responsible for over-all coordination, 
policy direction, and administration ot 
all plans and programs within their spe 
cific areas of cognizance. These areas 
are: strike warfare, antisubmarine war 


fare, air-defense warfare, support sys 
tems, and logistic support. 

There are five operating Assistant 
Chiefs of Bureau who carry out direc 
tives from the Chief of the Bureau and 
from the Assistant Chief for Program 
Management. The greater part of the 
Bureau’s responsibilities is discharged 
by the operating Assistant Chiefs. They 
are not autonomous and the actions of 
each in discharging their program work 
are interrelated 

The 


Management acts as an operating man 


Assistant Chief for Program 


ager for the problems of program 


relationships between the operating 
groups. His authority, however, exte nds 
only to executive direction of the work 
Assistant Chiefs in 


of the operating 


carrying out approved programs. Each 
operating Assistant Chief is responsible 
directly to the Chief of the Bureau for 
the discharge of his duties. 

The Chief of the 


direct line of over-all policy and direc 


Jureau retains a 


tion to the operating Assistant Chiefs 


on matters of policy, organization, per- 
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sonnel assignments, contractual relation 
ships, and other matters that are not 
directly related to the accomplishment 
of an operating program. 

The 
Research, Development, Test, and Eval 


Bureau for 


dssistant Chief of 


uation is responsible to the Chief of the 
3ureau for the development of plan 
ning and supervising authorized re- 
search, development, test, and evalua 
tion programs to meet the requirements 
of the Chief of Naval Operations for 
new and improved weapons systems, 
systems, and 


aircrait systems, support 


associated equipment. He is also re 


sponsible for the acc ymplishment ot 
basic, applied, and supporting research 
programs in the areas of technology 
which may yield new fundamental con 
cepts, physical laws, and devices ap 
plicable to naval weapons. He is given 
authority to direct and control the work 
and the staff of Bureau and field-sup 
port activities performing research, de- 
velopment, test, and evaluation func 
tions. 


The Chief of 


Contracts represents the Chief of the 


{ssistant Bureau for 
Bureau in all contractual matters and is 
responsible for the contractual adminis 
tration of all Bureau of Naval Weapons 
contracts, and, as assigned, for other 
agencies, 


The Assistant 


Production and Ouality Control is re 


Chief of Bureau for 
sponsible for and has the authority to 
coordinate and administer the complet 
commercial production effort of the Bu 
reau of Naval Weapons, including re 
lated industrial engineering aspects. He 
is responsible to the Chief of Bureau for 

the formulation ot 
plans and execution of 
programs tor procure- 
ment and production 
of aircraft, 


weapons, 


and Support systems, 
including assigned astronautical equip 
ments and systems. He is also responsi 
ble for industrial-planning matters in 
support of these programs and for the 
management control of feld organiza 
tions which administer Bureau con 
tracts. 

The 1 ssisti if “Ai f of Bureau for 
Fleet Readiness is responsible tor the 
formulation of plans and the execution 


of programs for the maintenance and 


related logistic support for aircraft, 
weapons, and support systems in the 
fleet and ashore. 

He also is responsible for manag 
ment control coordination of naval in 
dustrial plants primarily engaged in 
rework, overhaul, production, or stor 
and for 


age runctions management 


control coordination of field quality 


evaluation laboratories 

The Assistant Chief for Fleet Readi 
ness is the primary Bureau contact wit! 
the operating forces on the maintenance 
and related logistic support of cognizant 
Bureau equipment. He maintains close 
working relationships with major fleet 
commands and with the offices of the 
Chief of Naval Operations to ensure 
that the Bureau responsive to Fleet 
requirements 

The 


Field Support 1S responsible for pian 


Assistant Chief of Bureau for 
ning and providing activities required 
within the Bureau shore establishments 
to meet the needs of the Chief of Naval 
Operations in support of fleet and train 
ing commands and for coordination of 
management control of these activities 
He is also responsible for providing 
Chiefs of the Bureau 


other Assistant 


with necessary common technical ser\ 
ices required for the effective manag 


ment of assigned shore activities 


HIS, then, is the basic organi 
Naval Wea 


that looks to 


of the Bureau of 
We believe it is one 
future and not to the past It takes 
account the need for flexibility 
growth to meet the continuing 
tion in technology and 
quirements. 

Those of us wh 
to serve as the first 
of this new Bureau 
Navy's history—are deeply aware of 
challenging job bef« re us 

In meeting this challenge we 
leaning heavily on the loyal and cay 
both and ci 


personnel, military 


whi h we were fortunate to 


Bureaus. We als 


counting on a continuation of the 


from the merged 
tionships which those Bureaus enjc 


and with organizat 


with industry 
such as the American Ordnance Asso 
ciation, dedicated to the high purpose 


of promoting the national defens 





Weapons 
or 
ea Power 


(Navy photo) 


Founded mn 1842, the Navy Bureau of Ordnance through the years 


provided the men and the matériel needed to develop and produce 


the surface, air, and undersea armament for our fighting fleet 


EA power is synonymous with 
ships, men, and naval ordnance 
—the broad category of defensive 

and offensive weapons that make the 

vessel 


difference between a 


seagoing 
and a rugged fighting ship. 
The U. S. Navy Bureau of Ordnance 
supplied the weapons to serve and sup 
port the U. S. fleet during five foreign 
wars and the great internal struggle be- 
tween the States. Where its field was 
once confined to the surface of the sea, 
the Bureau extended its realm to hun 
dreds of feet below and thousands of 
feet above the surface of the ocean. It 


passed from the days of smoothbores 
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and round shot, through breechloaders 
and rifled cannon, to the guided mis 
siles and nuclear weapons of today’s 
Navy. 

On December 1, 1959, the Bureau of 
Ordnance was disestablished. Its func 
tions were merged with those of the 
Bureau of Aeronautics and transferred 
to the newly created Bureau of Naval 
Weapons. One of the underlying rea 
sons for the merger of two major bu- 
reaus into one was to integrate the 
many phases of modern weapon sys 
tems development rather than to have 
two parallel approaches which, particu 


larly in the missile field, was common 


under the two related bureau systems. 

The prime objective was to reduce 
the lead time between the expression of 
an operational requirement for a pat 
ticular weapon or weapon system and 
its delivery to the fleet for evaluation. 

The Bureau of Ordnance and Hy- 
drography was established in 1842. 
During the first eight years of its ex- 
istence, the Bureau devoted itself 
largely to administrative duties arising 
from the Mexican War and made no 
significant improvements in the arma- 
ment of naval vessels. To rouse the 
service from this lethargy required a 


man of genius and unusual force. Rear 
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Adm. John A. Dahlgren proved to be 
such a man. 

In January 1847 he was ordered to 
the Washington Navy Yard and was 
given the special assignment of making 
Hale’s rockets. He wrote, “At this time 
there is no ordnance establishment; the 
fuze stocks and cannon locks and shells 
are made and fitted in the plumber’s 
shop.” In less than three months he put 
before the Bureau of Ordnance a plan 
for an ordnance workshop at the yard. 
This was the beginning of the Naval 
Gun Factory which was to supply the 
naval ordnance for the Civil War and 
wars to follow. It is now designated as 
the Naval Weapons Plant. 

Realizing the needs of guns suitable 
for ships’ boats, he designed and built 
the boat howitzers and their carriages 
(12-pdrs. and 24-pdrs.). In 1850 he 
submitted to the Navy Chief of Ord 
nance plans for a ginch-shell gun 
weighing 9,000 pounds and the same 
month designed a 50-pdr. of 8,000 
pounds. He advocated screw frigates 
armed with 9-inch-shell guns through- 
out on the gun deck and 10-inch pivot 
guns on the spar deck. 

Many years elapsed before ships were 
armed as he advised. Nevertheless, he 
continued his experiments, constructing 
next an 11-inch gun, then a 15-inch, 
and he even designed a 20-inch gun 


which was never fabricated. 


N 1859 he resumed work on rifled 
ordnance at the Washington Navy 
Yard, the 1 


guns finished, but the Civil War inter 


pdrs. being the first 
rupted progress in rifled ordnance capa 
ble of piercing any armor. 

In July 1862, 
Chief of the 
post which he had declined the year 


Dahlgren was made 
Bureau of Ordnance, a 
before. Seven months later he was pro 
moted to rear admiral. At the same 
time he was cited by Congress for dis 
tinguished service in the line of his 
profession, for his contributions in the 


field of naval ordnance, and for his ex 


ceptionally zealous and efficient work. 


He began serving as Chief of the 


Bureau of Ordnance for the second 
time in 1868, but within a year, wish 
ing for a closer personal touch with 
ordnance design and fabrication, he re- 


turned to the Washington Navy Yard. 
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It was during the Civil War that 
great advances in naval ordnance first 
appeared. Mines, explosive shells, tor- 
pedoes, armor plate, and big guns were 
designed and developed rapidly. The 
most dramatic exposition of new weap- 
ons and the defense against them was 
the battle between the ironclads, the 
Montror and the Merrimac. 

HE years immediately following 

saw the introduction of the breech- 
loaders which later replaced the less- 
eficient muzzle-loading guns of the old 
Navy. By 1878, most major principles 
embodied in the construction of modern 
guns had been introduced and incor 
porated in the ordnance of the time. 

Under Commodore William N. Jef 
fers, who was Chief of the Bureau of 
April 


manufacture of 


Ordnance 1872 to June 
1881, the 


high-powered “hooped” or 


trom 
the first 
“built-up” 
steel rifled guns was initiated 

Most of the credit for advances in 
naval ordnance during the following 


Mont 


gomery Sicard, Chief of the Bureau of 


decade was due to Rear Adm 
Ordnance from July 1881 to January 
1890 and later Commander in Chief of 
the U. S. Fleet. Immediately upon tak- 
ing office, the new Bureau Chief found 
himself confronted with the need for 
domestic manufacture of machine and 
secondary battery guns, torpedoes, small 
arms, and torpedo and submarine boats 

All of this presented an entirely new 
science to the manufacturers of the 
United States, who at that time did not 
have the capability for making the steel 
forgings necessary for heavy rifled can 
non. 

The subsequent development in steel 
forgings, accomplished almost entirely 
Bureau of 


under the impetus of the 


Ordnance, is one of its great contri 
butions not only to the Navy but to all 


These 


upon our 


industrial America. demands 


of ordnance infantile steel 


industry crystallized in the big plants 





Admiral Ahroon was the last 
Deputy Chief of the Naval 
Bureau of Ordnance. He 1s 
now serving as Assistant Dep- 
uty Chief of Staff, North 
{merican Air Defense Com- 
mand, Colorado Springs, Colo. 





of present-day America and helped 
place us at the head of the steel indus 
try of the world. 

The 1880’s marked the beginnings 
of modern ordnance in the Navy. The 
electrically controlled torpedo was de 
veloped. Progress in gun development 
brought about experiments in the man- 
ufacture of brown powder in order to 
make us independent of foreign manu 
facturers. Brown powder was later 
abandoned for smokeless powder as 
longer-range guns were introduced. 

During the next ten years—1890 to 
1900—under Commodore William M. 


Folger and Capt. William T. 


as Chiefs of the 


Sampson 
3ureau of Ordnance, 
experiments on main-battery develop 
ments were conducted, and the first 
fire-control system, a device for control 
ling aim on warships, was installed on 
the Yorktown. Breechloaders had ad 
vanced in design by this time to the 12 
inch guns of the Orecon class, and it 
was predicted that these were the larg 
needed for 


est guns ever likely to be 


the naval service 


HE successful results of the Spanish 

American War confirmed the poli 
cies of using steel forgings for guns 
The postwar decade also saw progress in 
torpedoes. And, because of the increas 
ing production of smokeless powder, 
the need arose for more magazine facili 
ties at naval stations. Most important 
ot all at this tume was the completion of 
the proving ground at Indian Head, 
Md., by Lieut. Joseph Strauss, later a 
4-star admiral and Chief of the Bureau 
of Ordnance from 1912 to 1916 


Admiral 


designing the first spring-recoil 


Strauss is credited witl 
mount used in the Navy and the first 
disappearing mount for the deck guns 
of submarines. He developed the 12 
inch gun which became the forerunner 
of big-gun main batteries and was a 
pioneer in the field of smokeless pow 
der. He also designed the first heavy 
duty gun mount to be operated by elec- 
tricity, a system that has become the 
standard practice in the Navy. 

In the era of World War I, our new 
battleship designs called for an increase 
to 16-inch, 45-caliber main-battery guns 
with 30-degree elevation in the Mary 


LAND class, and to 16-inch, 5o-caliber, in 
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the Nortu Carouina class. The Bureau 
of Ordnance decided upon the armor 
piercing shell as the standard of the 


Navy, 


shell used by 


instead of the high-explosive 


most foreign navies. 


World 


War I, the Bureau of Ordnance pre 


Nine days after we entered 
sented plans for a mine barrage across 
the North Sea and English Channel to 
bottle up the German submarines. The 
plan met with much opposition, both 
here and in England, but the Bureau of 
Ordnance believed it could be done and 
so did President Wilson. Twenty-three 
cargo vessels were converted into a 
fleet of mine carriers to transport 100, 
00 mines through 3,500 miles of sub 


marine-infested waters. 


MINI 


- the work of laying the mines, and 


squadron was created for 


Admiral Strauss, who at the time was 
Mine 


Atlantic Fleet, was placed in charge. 


serving as Commander, Force, 


This was all accomplished by October 


1918, with the mines laid ten miles 
trom the Orkney Islands off Scotland to 
the territorial waters of Norway, cover 
ing a distance of 230 miles. The achieve 
ment was considered one of America’s 
greatest naval contributions to the war. 

Atter World War ff the Navy took 
the lead in devising new methods ot 
hire control, not only on shipboard but 


on airplanes and submarines. The in- 


had 


made great developments in fire control 


creasing ranges of all our guns 
essential, and that advance is one of the 
important contributions of the Bureau 
of Ordnance in the period between 
wars. 

Throughout the ‘twenties and ‘thir 
ies the Bureau exerted every effort to 
improve its aviation ordnance in recog 


nition of the increasing influence ot 
aircratt 

The Norden bombsight was the best 
evidence of the Bureau’s concern over 
the problems of aviation fire control. 
The evolution of the instrument started 
at the end of World War I when bomb 
ing itself was a controversial tactic. The 
Bureau already possessed a bombsight, 


the Mark 2, 


needed to capitalize on the advant iges 


but better equipment was 


of aerial bombing. 


Stabilization seemed to be the first 
requirement, so the Bureau turned to 
one of its consulting engineers, Carl L. 


Norden, an 


He quickly solved the first element ot 


authority on gyroscopes 
the bomb-control problem by devising 
a gyrostabilized base for the existing 
Mark 3 sight. 

Assisted by 
Comdr. F. 
H. Barth, an 


for translating his partners’ ideas into 


a Bureau officer, Lieut. 
‘3 ntwistle, and Theodore 
engineer with a genius 
working equipment, Norden then de 


veloped the Mark 11 bombsight, a gyro- 


scopic instrument that used a uming 


device to determine the correct moment 
The 


sights were delivered in 1924, but five 


for dropping the bombs. first 


more years of redesigning and testing 


were required before the bombsight 


was ready for release as a_ service 


Ww eapon. 


Y 1929, the | 
the Mark 11 bombsight was half 


year of us acceptance, 


Mark 3 


satished, put 


again more accurate than the 


The 


Norden back to work. Experience with 


Bureau, as yet not 


the Mark 11 speeded the project, and an 
Mark 


Was ready tor test 


experimental model of the new 
15 bombsight soon 
ing, proving its accuracy in tests 
the U.S.S. PirtspurGH 1n 1921. 


Army 


nirst proc ul 


tests had impressed the 
Navy, 


contract 


as the and the 


included order 
Army Air Corps. 

The Norden bombsight and the sta 
bilized bombing approach equipment, 
a sort of automatic pilot that took over 
control of the aircraft during the actual 
bombing run, also developed by Nor 
den, were available well before the out 
break of World War Il, offering the 
United States an unrivaled superiority 
in the field of horizontal bombing 

The twenty-three years of peace trom 
Bureau 


1918 to 1941 were used by the 


to develop every type or weapon that 


Gunnery practice aboard a U. S. training ship in the old Navy called for a muzzle-loader and teamwork. 





A modern acoustic-homing torpedo leaves firing tube of U.S.S. Tweepy to begin unerring target run (all Navy photos 


Wher 


planes and ships. The 38 dual-pur Wor 


naval gui d in World War II, and 


the 6” ruiser mount, both were 


pose gun, perhaps the most outstanding 


developed dur my this period. the held ol 
Among the distinguished naval ofh Swedish Bofors 

cers who served as Chief of the Bureau rapid-fire guns 

of Ordnance between World Wars | duced with 

and II were Adn laude C. Bloch, mounts and 
922-1927, who became Com Vice Adm. Georg 

mander in Chiet S. Fleet; Fleet succeeded Admiral 

Adm. William D. Leahy, 1927-1921, a the 

Chief of Naval Operations and military 

adviser to Presidents Roosevelt and Tru 

man; and Adm. Harold R. Stark, 1934 

1937, who succeeded Admiral Leahy as 


Chiet of Naval Operations 


Finishing 16-inch gun at old Washington Naval Gun Factory Depth charges and a 4-inch 





with antiaircraft projectiles, the prox- 
imity fuze was later approved for land 
use and played a highly strategic part 
during the Battle of the Bulge in turn- 
ing the tide in the Allies’ favor. 

Other 
duced to the fleet by 
Ordnance in the World War II period 


major developments intro- 


the Bureau of 


included surface and aircraft rockets, 
acoustic torpedoes, and new antiaircraft 
guns with improved fire-control sys- 
tems. 

The Bureau of Ordnance emerged 
from World War II with responsibility 
for a gigantic business concern, With a 
capital value of approximately $1,250,- 
000,000, the Bureau’s facilities com- 
prised over 100 field stations, including 
20 ammunition depots, 11 ordnance 
plants, a gun factory, and 2 of the 


finest scientific laboratories in the 
world. 

Immediately following World War 
II, the Bureau completed development 
of the new 37/50 automatic gun 
mounts, which were designed to re- 
place the 40-mm. guns in the fleet. The 
3/50 later replaced the 40-mm. in 


nearly all our major combatant ships. 


HE 2.75-inch Mighty Mouse, the 

first air-to-air rocket, was developed 
in 1949. The Mighty Mouse was the 
first rocket to be built with folding fins, 
thus reducing air resistance on the 
mother plane and increasing the ca 
pacity of the launcher. It was adopted 
for use by the Air Force and the Ma- 
rines as well as the Navy. 

The arrival of supersonic aircraft, jet 
propulsion, radar, and nuclear weap- 
ons resulted in a technological revo- 
lution of a magnitude never before 
witnessed in the history of naval ord- 
nance. The Bureau of Ordnance recog- 
nized that the gun was on the way out 
as an antiaircraft weapon and that the 
guided-missile age had arrived. 

Bureau of Ordnance participation in 
guided-missile development began early 
in World War II. The first missile to 
reach the fleet was the Bat, an air- 
launched weapon intended for use 
against surfaced submarines. Bat be- 
came operational in the spring of 1945. 

The need for vastly improved air 
defense was emphasized in 1944 by the 
devastating kamikaze attacks against 


570 


our ships and a strong realization of 
the growing power of air attacks at all 
altitudes. The Bureau of Ordnance 
asked the Applied Physics Laboratory 
of the Johns Hopkins University, Silver 
Spring, Md., to study the problem and 
recommend a program which would 
improve air-defense capabilities of the 
fleet. 

This led to the Navy’s Bumblebee 
program, and the Terrier guided mis 
sile was the first to emerge. A medium- 
range supersonic guided missile, it is 
suitable for shipboard use or beachhead 
operations with the Marine Corps. Ter- 
rier has been operational with the fleet 
since January 1956. An advanced ver- 
sion of the Terrier missile is now in 
production and will supersede the pres 
ent weapon. 

Talos, the second guided missile to 
emerge from the Bumblebee program, 
is also a surface-to-air, supersonic, beam 
riding missile. Talos, however, is ram- 
jet-propelled, has a range of over sixty 
five miles, and can be used effectively 
against ships and shore bombardment 
targets. It is the principal armament of 
the guided-missile cruiser, U.S.S. Gat- 
VESTON., 

Tartar, also developed for the Bu 
reau of Ordnance under the technical 
direction of the Applied Physics Lab 
oratory, is a smaller, short-range missile. 
It is in production and will join the fleet 
at an early date. 

Sidewinder, a highly effective air-to 
air, supersonic guided missile, devel 
oped by the Naval Ordnance Test Sta 


2 ar Lake, 


Calif., has been opera- 


tion, China 
tional since July 1956. 
Sidewinder won ac- 

claim in combat over 

the Formosa Strait in 
1958 when used by the Chinese Na- 
tionalists against Communist aggressors. 

Zuni, a 5-inch, folding-fin aircraft 
rocket is replacing the World War II 
HVAR. Zuni is primarily an air-to- 
surface weapon used by attack-type air- 
craft. 

To counter the serious threat from 
enemy submarines, programs for the 
development and production of new 
antisubmarine weapons have received 
high priority in the Bureau of Ord- 
nance since World War II. 


Several types of torpedoes—acoustic, 
homing, or wire-guided—designed for 
launching from submarines, surface 
ships, and aircraft, have been developed 
by the Bureau of Ordnance and are, or 
soon will be, operational in the fleet. 

The Mark 52 mine is in full produc 
tion and the Mark 55 mine is expected 
to be operational early in 1960. 

Special weapons, such as the nuclear 
depth charge “Betty,” also have been 
1S now 


introduced into the fleet. Betty 


operational with airborne antisubma 


rine warfare forces. 


oo iC, an 
mn 


rine tactical missile, is being devel 


advanced antisubma 
oped for firing from submarines, below 
or above the surface. Astor, a high- 
speed electric torpedo also under devel- 
opment, will be capable of destroying 
submarines as well as surface vessels. 
Both 


much greater range than presently op 
g ; y Of 


Subroc and Astor will have a 


erational underwater weapons. 
The Navy’s 


project, the fleet ballistic missile weapon 


top-priority weapons 
system, which combines the range, en 
durance, and relative invulnerability of 
the nuclear-powered submarine with 
the fast-reacting Polaris ballistic mis 
sile, is expected to become operational 
in 1960. 

During this period of transition from 
guns to missiles, Rear Adms. Albert J. 
Noble, Malcolm F. Schoeffel, and F. S 
Chiefs of Bu 


reau. Admiral Noble was Chief from 


Withington served as 


September 1947 until December 195: 
He was succeeded by Admiral Schoeffel 
who was the first naval aviator to serve 
in this position. Admiral Withington, 
Chief from December 1954 to March 
1958, is now Commander of the Naval 
Forces in Japan. 

From the days of muzzle-loading 
cannon to the Polaris of today’s Navy, 
great strides were made by the Bureau 
of Ordnance in weapon technology. 
Throughout its history the Bureau of 
Ordnance constantly pushed technology 
to uncover new potentialities. It kept 
abreast in the field of basic research and 
utilized this knowledge in the research 
and development of new weapon sys- 
tems which enabled the United States 
Navy to remain first among the naval 
powers of the world. 
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Research for Survival 


To overcome the multiple threat of Communism m this nuclear age 


we must bring our scientific genius and technological capabilities to 


bear on all fronts — economic, political, sociological, and militar) 


national 


N this age 
strength of the United States and 


when the 


the rest of the free world is threat 
ened on every side by the godless men 
ace of world Communism, science and 
technology are destined to play increas 
ingly important roles in national sur- 
vival. To overcome the Communist 
multiple threat, we must bring our 
scientific and tech 


American genius 


nological capabilities to bear on all 


fronts—economic, political, sociologi 
cal, and military. 

The economic struggle grows more 
acute every day. I strongly recommend 
that you read the reports on the cur 
rent hearings before the Joint Economic 
Committee of Congress to appreciate 
the threat. For nearly ten years some of 
us have been trying to get a greater 
public appreciation of this situation. 
We must know the problem before we 


can find the solution 


WILL repeat my assertion of 1951 

that the question of our foreign trade 
by the turn of the century is whether 
it will be on a basis of four rubles to 
the dollar or four dollars to the ruble. 
This requires some very astute forward 
thinking. 

I haven’t the least interest in expe 
diting the industrial development of 
the Soviet bloc, but, as Secretary An- 
derson has been pointing out, our own 
problems both with respect to our pres- 
balances and the 


ent adverse trade 


need for coordination of free world 
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General Trudeau is chief of 
Army Research and Develop- 
ment, Washington, D. C. 





trade now involving four great indus 
trial complexes—our own, the Japanese, 
the Common Market, and the Outer 
Seven—are urgently in need of solu 
tion, 

As Army Chief of Research and De 
velopment my primary interest is, of 
course, in the military field. Here our 
ability to maintain a qualitative su 
periority in new weapons and equip 
ment for our armed forces may mean 
our survival in years to come. As De 


McElroy 


“The military threat is as great as ever. 


fense Secretary said recently: 
Nothing has happened to indicate that 
the goals of international Communism 
have changed.” 

In our weapons race with the Com 
munists there is a monumental effort 
to harness today’s scientific and tech 


nological revolution to provide the 
equipment and matériel needed for to- 
morrow. In this regard I firmly be 
lieve that our competition with the 
Communists at the moment is more in 
the technological field than in the sci 
entific. 

This statement should not be surpris 
ing since the Russians have always 
done outstanding work in the scientific 
disciplines and potentially are capable 
of as many scientific discoveries as we 


are. The yeast of their industrial expan- 


sion today is in the a} plication 
ern technology. 

To my thinking, the present weapons 
military 


race for superiority depends 


on our maintaining a superior 
nological know-how and using it. This 
national ability over the past century 
has been an underlying reason for the 
industrial greatness of the United State 

America’s biggest ad 


Now ‘ 


never before, we must employ this 


It is still one of 


vantages over Russia today. 


pability to the maximum extent 


push it to Maximum pertorn i 


dustry and labor as well as g 


ment must be unceasing in their efforts 


to improve procedures and utilize the 


] 


full talents of all personnel. It 


vious that we are not doing 


today. 


he 


cendancy the 


maintain this technolog 
American peoy 


be aroused to the present danger wl I 


faces them, and they must rededicat 


themselves to preparedness, progress, 
and service. 

I might add that preparedness, in 
particular, is a condition that has af 
fected our Nation’s course throughout 
the fabric of our history. From the 
time of the Minuteman to these days 
national debate on the 


of the great 


adequacy of our defense program, the 


tides of preparedness have risen and 


fallen sporadically. From their ebb and 


flow it is difficult sometimes to eval 


| 
uate our national posture. 





Too often the state of our prepared- 
ness, caused by complacency and leth- 
argy, has been inadequate to bolster 
a positive and dynamic foreign policy. 
If we add to the complacency and leth 
argy so prevalent today the divisive 
now 


and subversive influences which 


seek to soften us, we all should be 
gravely concerned about which way the 
tides of preparedness are running. 
Beyond the shadow of a doubt this 
country is the prime target of an end 


The 


Marx and Engels and Lenin are as firm 


less, all-out offensive. tenets otf 


a part of the Communist doctrine as 


when they were announced. The Com 


munists attack us on every front and 


by every tactic, including 
threats, brigandage, and police 
acuions. 

While the Soviet psychologi- 
cal and economic threats are 
most alarming, let me mention = 
briefly the facet of the over-all danger 
that most directly concerns me—the 
military threat. 

In air and naval forces, the Soviets 
have more than 25,000 warplanes and 
about 450 submarines. 

In land forces, the Russians have 175 
ready divisions, plus about 4 million 
men in the satellite and Red Chinese 
armies. These forces constitute tremen- 
dous military power which effectively 
points up the continued probability of 
limited conflict and our need for ade 
quate conventional forces. 

The incredible array of Soviet scien 
technological achievements 


tific and 


should give some indication of the 


weapons, equipment, and matériel with 
which these armies are armed and 
equipped. The Soviets claim a missile 


with a range of more than 8,000 miles. 


} bwenes are but a few highlights of 
threat. Obvi- 


Communist military 
ously, it is against the backdrop of this 
threat that we gear our requirements 
for the future Army. The sum total of 
all our objectives and efforts is, within 
the funding and strength limits im 
posed, to provide the Nation with an 
Army that is “skilled, tough, and ready 
around the clock.” This is the kind of 
Army which, together with our other 
defense forces, must be prepared to 
sinister menace 


stand up igainst the 


of Communism now and _ tor many 
years to come, 


In this Army we strongly believe 


that man—the soldier—will play the 
predominant role, regardless of the na 
ture of conflict. 

To many of the so-called experts, the 
total and final nature of war would 
seem to eliminate man and his chances 
for survival. This is fear; not fact. The 
vision and fear of the detonation of 
nuclear weapons have so clouded the 
minds of many today that they not 
only can see no chance of the individ 
holocaust but 


ual surviving such a 


would seek any solution, however 


weak or unworthy, to avoid the issue, 


even at the cost of eventual 
slavery. 

In contrast to these views, the 
many studies and analyses of a 
have shown that 


nuclear war 


mankind can survive such a 


conflict. Moreover, he can do it without 
any grossly harmful effects. National 
survival requires great personal sacri 
fice. The price for liberty may be high, 
but we had better recognize it before 
we are submerged in the toxic darkness 
of a Communist-dominated world. 

Remember, moreover, that there is 
nothing which prescribes that a fu 
ture war will be nuclear. What about 
the Communist predominance of con 
ventional forces—large land armies, 
clouds of tactical aircraft, and millions 
of soldiers? Does this not indicate their 
great reliance on conventional land 
warfare and on man-held territory in 
their protracted struggle for domina 
tion of the free world? 

To support the lonely soldier on the 
conventional or atomic battlefield of to 
morrow we have our Army Research 
and Development Program. Science and 
technology are both important factors 
in this program. 

An essential part of our work is basic 
research. Here we are concerned with 
extending the boundaries of man’s 
knowledge oftentimes without thought 
application. We 


of specific military 


support this effort because we know 
that the building blocks of develop 
ment tomorrow are the combination of 
bits of pieces of new or increased 
knowledge uncovered in the various 


scientific disciplines today. 


We contract basic research out to in 
dustry and some 181 colleges and uni- 
versities, Sixteen major fields and sev 
enty-four subfields are covered from 
mathematics, human factors, and medi- 
cal projects to polar and Arctic research. 
We will continue to stress this type of 
work because without it there would 
be little future development. 


As a 


progress today is the chief determinant 


matter of fact, our research 
of the weapon art during the next 


We 


pand greatly our basic research in the 


decade and beyond. need to ex 


present technological race with the 


Communists. 


W! {AT are some of the more prom 


ising results of this program that 
we can expect to see incorporated into 
future equipment? New metals for in 
dustry with amazing characteristics are 
being created due to our ability to ex 
ploit great extremes of temperatures 
and pressures. They promise to open a 
wholly unexplored field of alloys that 
will be stronger, more heat resistant 
and lighter than anything else that we 


Missiles, 


electronic 


know of today vehicles, 


weapons, and even devices 


will benefit from such advances. 
a field that has seen a 


quantum jump in the last ten years and 


Electronics is 


can be expected to surge beyond the 
boundaries of our imagination in the 
next few years. Electronic parts have 
been reduced in size through micro 
miniaturization so that instead of 7,000 
parts per cubic foot we can put 700,000 
parts in the same space! Applications of 
have resulted in 


solid-state phy Sics 


radios and electronic computers of 


miniature size that can perform all 
manner of operations to enable infor 
mation to be gathered and utilized more 
quickly and accurately in combat. 

I want to pay tribute to the impor 
tant research work the Army is doing 
in upper-atmospheric physics. Recently, 
Fort Churchill in 
from Wallops 


specially built rockets with Army pay- 
the “In 


from Canada and 


Island in Virginia, 


loads were fired as part of 
ternational Geophysical Cooperation 
1959 —a_ continuation of the IGY 
program of 1957-1958. 

These firings had the important pur 


pose of expanding man’s knowledge of 
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space by gaining further information we now have, but we are striving tor In addition t 

on the density of electrons, moisture _ still better ones tomorrow. reliability at in 

content, and winds of the upper atmos Sergeant, a new, solid propellant bal spectrum of 

phere. These Army rockets also meas listic missile, is being developed to seeking rugged, lighter-weight 
ured the effects of radiations from the replace the present liquid propellant propelled, air-transportable weap 
sun and the density of tiny meteors at Corporal missile which has been in tems. One item with which we 


very high altitudes. the hands of troops since 1954. Per yroaching this goal, for exXal 
g i 4 I i 


" 
Another important part of our over shing, a longer-range, solid-propellant Little John, a solid-propellan 


all program is in applied research and __ ballistic missile is being developed to It is about 14 feet 
development. Here the results of basic replace the workhorse of our missile diameter. we 


research are incorporated into weapons arsenal, the Redstone Both Sergeant is « ipable ot bei 


or equipment by industry to meet the and Pershing are relatively long range troubled area of the world 


} 


requirements of the military. surface-to-surface missiles being deve vide either uclear or 


oped to fire at ground targets hrepower measured to meet 


N the area of mobility we have some In the shorter ranges of conventional threat 


interesting vehicles under develop artillery we have improved our reliabil The Army 
ment to give us the speed of movement _ ity and accuracy of delivery by devel sion in the air 


we require for the future battlefield. On oping Lacrosse. This isa highly accurate We have under 


the ground we look to the “GOER” guided missile which will provide all shoulder-hred 


type of equipment used in the con weather, close tactical support for the for the combat sol 


] 


struction industry where large wheels frontline soldier attacking aircraft 


and tires give real off-road mobility. missile to be emp! 
More conventional trucks, of course. The Army’s new Hawk missile 
tracks and destroys attacking air- Probabl 
craft flving at even lowest altitudes. robabiy Our most 
hauling. New tanks and armored per bution in the fut 


uture 


against low flying 


will perform the bulk of our cargo 


I 


sonnel carriers are to be operational fense of the U. S. will be Nike 
sight 


soon to back up the striking potential of the only weapon system 1n 


powerful new weapon systems. is capable of attacking incoming 
In the air we are still looking tor tic missiles. We have yust suc 
the type of vehicle that gives us the fired both the booster and 
t 
take-off and landing characteristics ot rocket motor for this missile 
the helicopter and the advantages ot now approachir sy the testing 
the fixed-wing aircraft in forward the complete syst 


flight. You have probably seen pictures In the near future we hone 


against our own IRBM’s and 
like disks or platforms propelled by to establish its 


of some of our flying test beds that look 
effectiveness f¢ I 
unusual power plants. These are th leten f ou untry. There 
vehicles that we hope will give us the 
answer flying low and slow and 
quietly just above the battlefield 
Communications and electronics have 
enabled the Army to increase its com 
mand and control capabilities to meet 


the requirements of greater mobility a” YTHER t ht-p 


” 
and dispersion. Included in this area tion considered 


also are the surveillance drones that in the chen 


will penetrate into enemy rear areas to 
send or bring back information re 
corded by radar, infrared, photographic, 
and TV equipment. This information 1and, recent 
will then be sorted and evaluated by have shown that such weapon s\ 
automatic date-processing systems when can incapacitate without kill 
necessary to give the commander the leaving no harmful aftereffect 
facts needed for a prompt decision. or the works of 
Firepower is always a critical part of certainly pro 
our programs. We have improved to capture 
rifles and other small arms soon to be stroving 1! 


operational that outperform anything other man-t 
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probably why the Russians are well 
equipped with them. 

The cost of defense is higher every 
day. But it is better that it be purchased 
now with treasure for adequate de- 
fense than later with blood for indif- 
ference. As Sir Winston Churchill said: 

“If you will not fight for the right 
when you can easily win without 
bloodshed—if you will not fight when 
your victory will be sure and not too 
costty—you may come to the moment 
when you will have to fight with all 
the odds against you and only a pre- 
carious chance of survival. There may 
even be a worse case. You may have 
to fight when there is no hope of vic- 
tory, because it is better to perish than 
live as slaves.” 

History records that when a sense of 
vigilance and a struggle for progress 
fade in a nation through complacency, 
the seeds of its own decay are sown. 
In time a more virile, militant power 
steps in and imposes a brand of disci 
pline by force unless the citizens of the 
declining nation are aroused before the 
final hour so that they bolster their 
courage and determination and impose 
upon themiselves a sense of urgency. 

Our readiness to meet the political, 
military, technological, and economic 
challenges of Communism must be of 
the highest order. This means a nation- 
wide effort to reevaluate the Commun 
ist multiple threat against us and the 
development of a dynamic, vigorous 


strategy to meet it. 


N the 1930’s Dmitri Z. Manuilsky, an 


old-line Communist revolutionary 
and a one-time Soviet delegate to the 
United States, stated Communist in- 
tentions in words substantially as fol- 
lows: “War to the hilt between Com- 
munism and Capitalism is inevitable. 
Today, of course, we are not strong 
enough to attack. Our time will come 
in twenty or thirty years. To win we 
shall need the element of surprise. So 
we shall begin by launching the most 
spectacular peace movement on re 
ord ... The Capitalist countries, stupid 
and decadent, will rejoice to cooperate 
in their own destruction. They will leap 
at another chance to be friends. As soon 
as their guard is down, we will smash 


them with our clenched fist.” 


574 


The tides of history cannot be con- 
tained. There is no status quo. Unless 
the surge and the urge to push onward 
and upward are ours, we will be thrust 
back. 

We must realize, in this Age of 
Great Change, that time is of the es- 
sence, and that faith and not fear, and 
courage not complacency, will be the 
keys to our survival. 

There are many striking cases in his- 
tory that reveal the shame and folly of 
complacency and appeasement. But the 
result is always the same—it never pays. 
It usually has made war a certainty and 
increased the likelihood of defeat rather 
than preserved the peace. Let me give 
you an historical example. 

My story begins in 149 B.C. as Rome 
and Carthage were nearing the end of 
more than a hundred years of cold and 
hot warfare. This is when Cato cried, 
“Delenda est Carthago”—“Carthage 
must be destroyed.” 

The Romans had a very sinister and 
ruthless foreign policy, backed up by an 
astute knowledge of warfare, a navy, 
and a mighty force of ground soldiers. 
At a summit meeting of those days 
they demanded that 300 sons from the 


noblest families of Carthage be sent to 





“The vision and fear of the 
detonation of nuclear weap 
ons have so clouded the minds 
of many today that they not 
only can see no chance of the 
individual surviving such a 
holocaust but would seek any 
solution, however weak o7 
unworthy, to avoid the issue 
even at the cost of eventual 
slavery. 

“In contrast to these views, 
the many studies and analyses 
of a nuclear war have shown 
that mankind can survive such 
a conflict. Moreover, he can do 
it without any grossly harmful 
effects. National survival re 
quires great personal sacrifice 
The price for liberty may be 
high, but we had better recog- 
nize it before we are sub 
merged in the toxic darkness 
of a Communist-dominated 
world. 

“Remember, moreover, that 
there is nothing which pre 
scribes that a future war will 
be nuclear.” 





Rome to study—as hostages, of course 
—but perhaps they called them scholar- 
ships. 

This was necessary, the Romans said, 
as a guarantee that Carthage was really 
sincere in its quest for peaceful co- 
existence in the Mediterranean. As a 
matter of fact, no people basking in 
luxury, as the Carthaginians were, could 
have been more docile, unaggressive, 
and complacent. 

Soon afterward, at another summit 
meeting, the Romans levied the Car- 
thaginians for the equipment of 200,- 
ooo soldiers to underscore the fact that 
Carthage would not be an aggressor, 
which actually was farthest from her 
mind. Against the advice of the more 
courageous, the Carthaginians paid this 
price by surrendering their best weap- 
ons and disarmed. 

At the same time, Roman foreign 
policy, involving economics and sub 
version, caused great agitation and de- 
fection among the nations that had been 
allied with Carthage. 

As a result, Carthage lost much of 
its influence in the territory bordering 
the Mediterranean from the Phoenician 


coast to the Pillars of Hercules. 


AS the master stroke at a final sum- 


Romans de- 


mit meeting, the 
manded that Carthage be moved from 
its site as a city on the sea to a point at 
least ten miles from the Mediterranean. 
This was more than the Carthaginians 
could take, because their livelihood was 
based on seaborne trade, so with their 
last remaining shred of courage they 
decided to resist. But since their armed 
strength had been emasculated through 
a period of “peaceful coexistence” with 
the Romans, they could produce only 
little more than token resistance. 

In 146 B.C., under the leadership of 
Scipio Africanus, the Romans delivered 
the coup de grice. They murdered or 
sold the remaining Carthaginians into 
slavery, reduced Carthage to ashes, and 
plowed the city under the sands for all 
time. This was the price for what is 
perhaps the most notorious record of 
complacency, appeasement, and anni 
hilation that has ever been recorded in 
history—to date. 

I hope it continues to hold the record 


but let us not forget it. 
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New Mobility for the Army 
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rhe 5,000-gallon tank truck, above, and the 15-ton cargo truck, below, shown plowing through water and mud, feature the GOER 
concept of high-mobility vehicles for the Army of the future. Made by the LeTourneau-Westinghouse Corporation mostly from 
off-the-shelf items of commercial carthmoving equipment, they have large low-pressure tires and exoskeletal construction. 
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Air Force Missiles 


The development of modern ballistic weapons has raised the probl m 


of which is the best operational means of achieving an adequate 


deterrent posture and how best to manage resources for this purpose 


ODAY, as we enter the third 
year of the space age, the Ameri 
can Ordnance Association’s creed 

of “Dedication to scientific and indus 

trial preparedness” takes on a greater 
significance than ever before. What 


walk of 


political allegiance, whatever our past 


ever our life, whatever our 
or present service afhliation, we all rec 
ognize that we are living through one 
of the major turning points of world 
history. 

This is so because the exploding 
growth of science and technology have 
created a challenge to the security of 
this Nation, 

I am humble, indeed, when I con 
sider the great responsibility which or 
ganizations such as the Air Force Bal 
listic Missile Division bear for the se 
curity of our country. It is also our re 
sponsibility to do whatever we can to 
help provide answers to the 
today 


which give 


questions 
such good reason tor concern 
in the minds of thoughtful citi- 
Zens. 

The 


course, how great is the danger to our 


basic question 1s, of 


security? After long and sober con 
templation, I must agree with the con 
clusion of the Rockefeller report: “The 
most difficult thing for us to accept is 
the reality of our own peril.” 

By its very nature, military strategy 
involves a consideration of the capabili 
ties of potential enemies. But, today it 


is impossible to determine a true and 
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precise estimate of the threat. This is 
why we must continually evaluate and 
reevaluate the technological progress ol 
therefore, cor 


« alled 


often 


the Soviet Union. It is, 


rect to observe that what are 


purely scientific space ventures 


imply a certain order of military ca 
pability as well. We must, however, be 
extremely cautious in drawing conclu 
sions from isolated events. 

Some of the recent Soviet accom 
plishments in space are quite spectacu 
lar and may lead one to the erroneous 
conclusion that their total capability is 
overwhelming. On the other hand, it 
1S altogether possible that some un 

heralded advance by the Soviets 
in, say, the field of metallurgy, 
may actually have an even 
greater long-range effect on their 
military capability. As we seek 
to assess the meaning of these 
events, what is called for on our part is 
wisdom, judgment, and a stabilized, 
long-range military objective. 
The 


Communist 


multipronged nature of the 


threat means, of course, 
that our own strength must likewise 
be diversified. I am referring to our 
strength of spirit, strength of mind, 
strength of the economy, and strength 


of the military. My emphasis on the 


military foundation of our national 


security is in no way intended to mini 


mize the importance of those other 


facets of our strength 
miulitary 


One of the central facts ot 


affairs today is the interaction between 
Strategy and technology. To an ever 


strategy 15S 


increasing extent, military 


being influenced by technological prog 
time, the reverse is 


ress. At the same 


true—the direction that military tech 


nology will take is being determined 
by the imperatives ol military require 
ments and strategy 

consider tt inter 


The 


concept of the ICBM became attractive 


S an example, 


ballistic 


} 


continental missile. 
as a military weapon when technologi 


cal advances in several related fields 
made it possible to design an interconti 
nental-range delivery system around a 
high-yield, low-weight nuclear warhead. 

Once the ICBM became feasible as 
a military weapon, it was then neces 
sary to initiate certain lines of techni 
cal research in order to deal with some 
of the strategic problems that were 
posed, 


For example, the short flight time 


of the ballistic missile makes it neces 


sary for the defender nation to build 


mobility or extremely fast reaction 
time into his weapons systems. In ad 
dition, the spe ed of the ballistic missile 
as it travels through space makes it 


imperative that warning systems be 


developed, with all the scientific and 
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technological challenges that this im 
plies. It was from this strategic neces 
sity that the concept of military space 
systems has received its great emphasis. 

The challenging questions which we 
in the military face today are: through 
which of the many operational capabili- 
ties can we best achieve an adequate de- 
terrent posture and how best do we 
organize and manage our resources in 
order to achieve these capabilities at the 
earliest date? 

The complexity ol these questions 1S 
magnified by the fact that a major 
military operation will call for a global 
network of men and machines, all ma 
nipulated through a huge complex of 
automatic devices which dwarf the hu- 
man operators. Successful execution of 
such operations requires tightly inte 
grated communication, analysis, deci 
sion-making, and action—all compressed 
into a time schedule sometimes meas- 
ured in seconds and seemingly com- 
pletely out of context with the magni 
tude of the geography involved. | 
firmly believe that we are finding the 
answers to the first-priority questions 
of what weapon systems will provide 
the most secure deterrent against pos 
sible attack. Let me review some of 
these high priority projects now under 
way. 

The development of the Midas infra 
red satellite early warning system is 
proceeding rapidly under the man- 
agement of the Air Force Ballistic Mis- 
sile Division. This is a very early warn 
ing system against ballistic missile at- 
tacks. The project will investigate the 
use of infrared sensors for detecting 
aggressor missiles during the powered 
phases of flight. 

In substance, the role of the attack- 
alarm satellite (Midas), strangely 
enough, is not often identified with our 
deterrent posture. Yet it is obvious 
that, with ballistic missiles traveling 
5,000 miles in approximately 30 min 
utes, the value of early warning of mis- 
sile launchings has assumed unprece- 


dented importance. Such satellites would 


provide us a manifold means of ex 


> 
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Right, lifted by a powerful Thor IRBM 
booster, Discoverer I, first polar-orbit 
satellite, is launched by AFBM Division. 
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tending our present military capabili 
ties in these areas. It is clear, however, 
missile 


that if Soviet 


launchings exceeded in minutes the re 


warning of 


action time of our own missiles, they 
would be strongly deterred from initiat 
ing such an attack. 

Other satellite development programs 
promise equal capability in the vital 
field of stratgetic warning. Integrated 
with these two systems is a communi 
which will provide 


cations satellite 


secure and instantaneous worldwide 
communications so essential to the op- 
erational environm:nt of any future 
major conflict. 

I have mentioned but a few of the 
space development programs in which 
we are engaged, but the deterrent con- 
tributions of such operational aerospace 
systems cannot be overemphasized. 

The foundation underlying all these 
space development projects is the bal 
listic missile program which we have 
pursued so urgently these past five 
years. In retrospect, it is sometimes dif- 
ficult to realize that within that short 
period we could have come so far in a 
field of such unprecedented complexity. 


Our over-all success has been equal to, 


and sometimes beyond, our fondest 


hopes of only a few years ago. 

I am sure you all know of the recent 
completely successful firing of the first 
operational-type Atlas ICBM by Strate 
gic Air Command personnel at Van 
denberg Air Force Base, Calif. We 
were highly gratified to receive Gen 
eral Power’s congratulatory 
which “This historic 


event represents a vital milestone in the 


message 
stated, in part: 
continued growth of the retaliatory 
power of the Strategic Air Command 
and has added immensely to its deter 


rent strength.” 


HE almost daily firings of ballistic 

missiles from one coast or the other 
may have become so familiar that the 
lay observer might fail to realize that 
thirty of our thirty-five Thor IRBM 
firings during the calendar year have 
been completely successful. It is particu 
larly significant to note the versatility 
of the Thor vehicle. Included in these 
thirty successful firings have been the 
following: training launches by Royal 


Air Force missile crews; projects such 
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as the Thor-Able 5,500-mile reentry 
vehicle tests from Cape Canaveral to 
Ascension Island; and the use of the 
Thor to boost four Discoverers and the 
“paddlewheel satellite” into orbit. 

The Titan ICBM, another indispen- 
sable addition to our total ICBM in- 
ventory of the future, has made an 
auspicious beginning in its flight-test 
program. 

In still another major field of effort, 
we recently have had two Minuteman 
test launches of full-scale models from 
underground test silos at Edwards Air 
Force Base. The success of these initial 
tests further strengthens our confidence 

that the solid-propel- 
lant Minuteman can 
indeed provide the ad- 


vantages of fast-reac- 


e) 


a 


Minuteman 


tion, dispersal, surviy 
ability, and economy. 
will enable 


The 
nomically to fill out our ICBM inven- 


us eco- 
tory in the numbers needed to main- 
tain a posture of positive deterrence. 

The progress I have just briefly sum 
marized gives good cause for this coun 
try’s confidence as we seek the security 
on which to base our earnest search 
for peace in freedom. As we look into 
the future, the closest possible integra 
tion of our total space efforts is re 
quired, always with an eye on our 
priority objective of national security. 
Great strides have been taken to this 
end. 

I believe that all concerned have been 
more and more convinced that our rate 
of development progress will be paced 
by management and administrative tal 
ent. The challenge has become one of 
achieving management “reaction time” 
commensurate with the reaction time 
of the operational weapon systems 
which are so rapidly being achieved. 

We must seek every possible way by 
which we can further compress our 
lead times. As Secretary of Defense 
McElroy said last spring: “We know 
you can’t spend deficit time, and you 
can't borrow minutes. Our potential 
enemies have exactly the same amount 
of time we have. He who uses his mo- 
ments most wisely will be the winner 
in the cold or hot war of the future.” 

In the management of the Air Force 
ballistic missile programs we think we 


have found at least some partial an 
swers to the challenge in the manage 
ment field. In fact, without these an 
swers we could not possibly have come 
so far in so few years. As we see it, 
some of the fundamental principles 
that must be observed are the following: 
clear-cut, vertical, and short manage 
ment channels; a high degree of au 
thority, delegated to the lowest possible 
operating management level; and cen- 
tralized management responsibility for 
all essential elements of a program. 
Equally vital to our progress has been 
the calculated risk of concurrent pro 
gram execution on all fronts: develop 
ment, production, construction of op 
erational bases, personnel training, log- 
istics, and all the many other facets of a 
complete operational weapon system. 
Simultaneous rather than sequential 
conduct of these many activities is only 
justified, however, when there is rea 
sonable confidence both in the technical 
feasibility and in the operational suit 
ability of the end product. In the Air 
Force ballistic missile programs, such 
confidence has been gained only 
through the close teamwork of science, 
industry, and the military. The em 
phasis on initial systems engineering, 
on quality control, and on reliability 
inspection has required new manage 
and organizational 


ment techniques 


structures. 


enune 
TONE of this new management em 


phasis has come easily. Intensive 


self-scrutiny is under way within the 
Department of the Air Force and, for 
that matter, within the Department of 
Defense, to find additional and new 
ways of bringing our management ca- 
pabilities more into phase with the 
country’s rate of technological advance 

We find, however, that the manage 
ment challenge we face does not in 
volve only the military. Our opera 
tional end product is the result of close 
teamwork in the fields of science and 
industry. The military must, therefore, 
demand management attention from 
our civilian teammates to the same ex- 
tent we demand it of ourselves. The 
funds required for development and 
production of aerospace systems are far 
too great to allow any gambles with 


the taxpayers’ dollars. 
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Recovery from A-Attack 


To ensure our ability to survive nuclear attack and fight back, we 


need the widely dispersed military force of a strong Army and Air 


National Guard emmediatel y available to state and local authorities 


URING the week of June 22-26, 

1959, representatives ot the Of 

fice of Civil and Defense Mobi 

lization presented to a congressional 

subcommittee what they anticipated to 

be the results of a nuclear at 
tack on the United States. 

The attack, as seen by OCDM, in 


volved a total of 263 megaton-range nu 


major 


clear weapons, delivered on 224 mili 


tary and civilian targets, Casualties 
would be 68,900,000 persons. This total, 
according to OCDM, could be reduced 
by the construction of home and pub 
lic shelters. 

“What useful purpose does this com 
the Philadelphia /n 


26th. “If it is 


putation serve?” 
asked on June 


to impress the fact that an individual's 


quirer 


chance of survival is four to one, the 


optimism of humans will invariably 
consider that some other guy is going 
to get killed, but not he. On the other 
hand, it could produce a defeatist, 
what’s-the-use psychology.” 

The Inquirer's prediction was borne 
out six weeks later, on August 13th, 
when a “National 
Nuclear 


first of several full-page pewspaper ad 


Committee for a 


Sane Policy” published the 


vertisements. 


— YRSED by an array of promi 
4 nent editors, clergymen, entertain 
ers, playwrights, and lecturers, the ad 
vertisements cited the OCDM figures as 
grounds for denial of nuclear weapons 


to the NATO powers and pursuance 
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of “negotiated settlements” with the 
Soviet Union. 

Between the apathy cited by the /n 
quirer and the white flag, stands a 
group of State governors led by Gov 
Nelson Rockefeller of New York, Gov 
Edmund G. Brown of California, and 
Gov. S. 


Their alternative lies in the conviction 


Ernest Vandiver of Georgia. 
that the nation best able to sustain a 
nuclear attack, and then to recover and 
fight back, is the nation that will sur 
vive. 


reasonal 


To obtain a ay clear under 
standing of the problem of recovery 
from nuclear attack, it 
is first necessary to de- 
termine the accuracy 
of the OCDM esti- 
mates, 
Considered in the 
light of present Soviet capabilities (See 
“Soviet Air Strength,” OrpNance, May- 
June 1959), the delivery of 263 nuclear 
weapons on almost as many targets in 
the United States would constitute a 
Soviet success of fantastic proportions. 
First, an attack of such dimensions 
would depend upon the availability and 
on the faultless performance of virtually 


every long- and medium-range bomber 


and 


, 


long-range mi the Sovi 


Next, such an attack would 


possess. 
involve the sacrifice of the greater part 
of the Soviet long-range air force t 


Above all 


success ol such proportions depen IS O! 


air-detens« 


operational hazards alone. 


the collapse ot the U. S. 
system. 
The first condition is almost impos 
sible of attainment. The last is most 
1] 1 . } 
unlikely, even in the 


’ ' 
tion = assault. 


then 


bomber by 


limitations imposed on 


improved air-defens 


pabilities, and the demonstrated errat 


performance ol the my-range bal isti 


both American and Soviet 


missile, 
doubtful than ever that 


bl W 


make it more 


either side can deal a knockout 


} ' 
by iong-range nucicalr attack, 


For these same reasons it 


sible to 


arrive at a scientinc estimate 


of the number of casualties we can ex 
pect in an enemy nuclear attack. It be 
comes increasingly clear, however, that 
if nuclear attack and counterattack ar 


not likely to end the conflict, the ability 
to recover quickly and to fight on be 
comes of crucial importance. 


We 


Strategic 


know from studies of Soviet 


doctrine that the primary 


Soviet bombardment effort will be di 
rected against bases of the Strategic Air 
Command and against centers of gov 
ernment and communications. The aim 
1! 


of the Soviets will be to ward off and 


to paralyze. They need not destroy the 
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United States in order to accomplish 
their initial objectives in Europe, Asia, 
and North Africa. 

However, if the Soviets are neither 
capable nor desirous of laying waste 
the entire United States, they are capa 
ble of doing enormous damage at cer 
tain vital points. Both the manned and 
the unmanned delivery systems avail 
able for the accomplishment of this 
task have probable or possible errors of 


miles. No 


city, farm, factory, or hamlet in America 


from one to one thousand 


can, therefore, consider itself safe. 

The OCDM recommendation for an 
early start on the construction of home 
shelters is valid, 


and public 


however clouded it may have 
been by the accompanying sta- 
tistics. 

Rockefeller and 


important 


Governors 


Brown have made 
progress in dispelling the apathy of the 
past decade toward basic civil-defense 
measures. Shelters and volunteer civil 
defense organizations are, however, 
only the first steps toward recovery. 
The 


housing and feeding ol large numbers 


care of mass casualties, the 
of the hungry and homeless, the re 
opening of roads and railroads through 
shattered cities, the protection of key 
utilities and industries against sabo 
tage, the control and punishment of 
looters and marauders, and the identi 
fication and marking of areas contami 
nated by nuclear radiation or chemical 
and biological agents are, in the main, 
beyond the capabilities of even the most 
willing civil-defense corps. 

These are tasks calling for large, 
well-trained, and well-equipped mili 
tary forces—forces that can be deployed 
into and around the devastated areas 


within a matter of hours or minutes. 


ii also must be recognized that the 
I 


yrincipal problem may be confusion, 


rather than outright destruction. A suc 
cessful surprise attack on Washington, 
D. C., alone almost certainly will para 
lyze the U. S. Federal Government. 
Pending reestablishment of authority 
and communications, defense, the in- 
itial aerial counterattack, and recovery 
will depend on the ability of the field 
commanders and of the State and local 


governments to function effectively. 
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Governor Vandiver ot Georgia and 
National 
States 


Committee on 
United 


the Special 
Guard Affairs of the 
Conterence of Governors, meeting last 
July in San Juan, Puerto Rico, ad 
dresséd themselves to this problem. 

Vandiver stated in his report, “that, in 


strike 


against the United States, our Federal 


must be mindful,” Governor 


the event of a major nuclear 


Government and its authority may be 
incapacitated to the point where the 
have to assume full re 


States would 


sponsibility for government in some 
areas « «-e 
therefore a matter of 


a a grave 


concern that the attitude of 
some in the Defense Depart 
ment does not take into account 
the necessity for balanced de 
fense forces, consisting of all ele 
ments required to wage total o1 
limited wars...” 

In its move to reduce the strength 
ot the Army National Guard by ten 
per cent, the report stated that the De 
partment of Defense bases its decision 
solely on what it considers to be its 
mobilization requirements, giving no 
heec to what effect such reductions 
would have in the States, particularly 
on the capability of a State to deal 
with nuclear disaster. 

In the period immediately following 
a possible nuclear strike against multi 
ple strategic targets, the country is en 
visioned as being without communica 
tions, lacking national leadership and 
authority, with millions dead and ad 
ditional millions injured. From such 
devastation the Nation must rally, pre 
pare to defend itself, and fight back. 

“With nearly one half of our armed 
forces committed overseas,” the report 
continued, “and those stationed in the 
continental limits depleted in strength, 
lacking adequate transportation, and 
composed in large measure of noncom 
enlisted members, ad 


batants, newly 


ministrators, and students in service 


schools, we are almost wholly depend 
ent on our National Guard.” 

The Guard provides not only the 
trained manpower that would be 
needed for security but also signal units 
ready and equipped to provide com 
munications; engineer units for demo- 


lition, temporary bridge construction, 


and road building; medical units to set 
up field hospitals; quartermaster units 
to establish mass feeding points; trans 
portation units to operate vehicles; and 
every other type of a unit that would 
be needed in such a disaster. 
“Greater consideration must be given 
by the Department of Defense to the 
country’s capability of recovery trom 
nuclear attack.’ Governor Vandiver’s 
“and toward that end 
National 
should be broadened to include 


as a State defense force and closer rela 


report concluded, 
evaluation of the Guard 


its role 


tionship established between the Fed 
eral Government and the States 

It would seem, therefore, that it is 
more important than ever for the Na 
i prob 


tion to arrive at a solution to 


lem discussed twice befor« these 


pages during the past two years (“A 
July 


Reserve For 


Combat-Ready Reserve,” August 


“The Air 


tember-October 1959). 


1957; 
Are we to have one over-a 

Reserve force, or are we to modify and 

improve the system of com 


State an 


prese nt 
panion 1 Federal Reserve 


forces? 


Is 


attack, the following questions 


view of the conditions 


vected immediately after a 
seem to be germane: 

Would a Federal Reserve force | 
stantly available to State and local 
What 


level of performance of the Stat 


thorities? has been the rel 
Federal Reserve forces during the 
fourteen years: 

vivid scenes trom 


Here t 


Eternity,” was that of an NCO stand 


One of the most 
the motion picture, “From 


ing steadfastly in front of the arms 


] 


vault of Hawaii’s Schofield Barracks 


and declaring, while Japanese planes 
strafed the building, that he had not 
received proper authority to open the 
door and issue weapons. 

We cannot afford to have men and 
equipment standing immobile, waiting 
from 


for orders a headquarters five 


hundred or a thousand miles away—a 
headquarters that may no longer exist. 

There simply will not be time for a 
governor to request assignment of 
units from a Federal Reserve force to 


a disaster area; for the request to be 
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processed, if it can be processed at all; 


and for the necessary orders to be 


transmitted back down the chain of 
command, if there is any chain of com 
mand operating. 

The 


must have 


Governor of a stricken State 


Army and Air 


hand, and he must have prior written 


units on 


authority from the President to retain 


essenual units until they can be re 


lieved by a State Guard. The gover 


nors have the necessary units now in 


Army Aur Na 


tional Guard. Plans for the temporary 


the form of the and 


retention of National Guard units un 


der certain well-defined disaster condi 
the organization and 


tions and for 


equipment of State Guards composed 


of older veterans should be made as 


I ipidly as possible. 


f hip relative merits of the State and 


: ; 
Federal Reserve systems, as regards 


the organization, administration and 


training of large Army and Air combat 
units discussed in detail in the 


were 


irticles mentioned. Suffice it to say 
that the National Guard, alone of all 
the Nation’s reserve forces, has been 
issigned first-line combat missions in 


Alaska, 


air defense of Hawaii, and in the 


the air and surface defense of 
in the 
uir detense of virtually 


every major 


city in the land. 

It has been made plain that a simple 
division ot roles and missions between 
the National 


torces is not sufhicient to prevent 


Guard and Federal Re 
serve 
the internecine strife that has, for far 
too many years, disrupted both the 
Army and the Air Force. 

The 


force, either 


creation of a single Reserve 


State or Federal, is not 
the answer. Aside from the constitu 
tional question involved, every consid 
eration of proven performance, present 
capability, and current national re 
quirements argues against the incor 
poration of the National Guard into a 
monolithic Federal Reserve—Army or 
Air. 

On the National 


Guard would lose much of its effective 


other hand, the 
ness if it were required to administer 
the large pools of unassigned person 
nel now included in the Army and Air 
Force Reserve. 


Some 180 years of American military 
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history went into establishing the dual 
State-Federal Reserve system, the one 
to organize and train combat units, the 
other to administer and train pools of 
unassigned personnel. 

The attempt, during the past four 
teen undo the work of the 


National 


ganizing large 


years, to 
Defense Act of 1 by or 
units in the Federal 
Reserve forces, has hampered the eth 


and the Fed 


men 


ciency of both the State 


eral forces and has set at odds 


COltll 


who should be working for the 
mon defense. 
The effectiveness of the Guard, and 


the ability of the Nation to recuperate 


attack would b 


rapidly from nuclear 


vastly increased by the transfer 


Guard of the fifteen troop-carri« 
now assigned to the Air Force 


serve and the ten Infantry divisions 


now assigned to the Army Reserve 


These units are all that remain of an 
: : ; + 
Air Force Reserve nearly twice the size, 


Army 


ture nearly 


struc 


This 


and an Reserve divisional 


three times the size 


unpront 


should be ample proof of the 


ability of attempts to turn back the 


clock, not to 1915, but to a monolith 
structure totally alien to Ar 
ditions and government 


That monolithic system 


this country when the sword was 


rendered at Yorktown. It has coll 


which it 


in every War since in 
ugainst the flexib 
A merical 


litary system 


found itself pitte ad 


ity and the resilience of the 
dual State-Federal m 
As things stand now, the usefuln 


Army and Ai 


and their equipment would be redu 


of the Reserve 


breakdown 


Federal chain of command. 


or nullihed by any 
On October 7, C,o\ Pri 
told the eighty 


Nationa 


Association that he and his fe 


Daniel of Texas 


general conference of the 


Guard 


low governors were cetermined that 


the National 


turned into a 


\gues Soviets hav n mux 


quickly than we, an all-out m 


Dut the opening phas 


exchange will be 
" 


of a long and arduous world struggk 


Seen in that perspective, the ability t 


recuperate rapidly iS aS Important as U 


, . , , 
ability to ward off and to strike back 
An effective, widely dispersed 


consisting Of a wide 


tary torce 


of combat and support units, 


stantly available to State and 


thorities, is the 


] 


and efiective recovel 


Checking individuals to detect possible radiation is one of many functions a 


well-trained militia could perform in case of nuclear attack 


Army photo 
- Re 





The Old Army 


The little band of Regulars who fought the Indians and opened 


our western wilderness to the tide of empire have left a heritage 


of loyalty, devotion, and valor that still mspires our fighting men 


IKE the old soldiers who formed 
it, it can be said of the Old Army 
that it never dies but only fades 

away. Long before the missile age it 
had vanished as an entity. Yet its 
memory strongly survives as one of the 
traditions, dim but potent, a soldier 
lives by and fights by. 

Many 


armies, 


nations have had their old 
their corps d’élite, veterans 
welded together by long and gallant 
service—Rome’s Tenth Legion, Napo- 
leon’s Old Guard, Britain’s “Old Con- 
temptibles” who borrowed an enemy 
slur for a badge of honor. The United 
States was long destined to lack a force 
of continuity. 

After the Revolution our Army was 
almost entirely disbanded. Only the 
battery Alexander Hamilton once com 
manded remained, manning the grassy 
ramparts of West Point, plus a smaller 
detachment further west. 

After that low ebb the tide rose some- 
what, but the military establishments 
retained after the War of 1812 and the 
Mexican War were still scanty: a few 
Regular regiments and fewer militia 
units scattered through the States. In 
accordance with American tenets, no 
standing army worthy of the name was 


maintained. 


T was the Civil War with its mighty 
mustering of troops that fathered the 
Old Army, yet sired it posthumously. 
Disbandment, perforce for the South, 
by choice of the North, might have ap- 
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proached the near totality of the Revo 
lution except for three determents. The 
former States of the Confederacy had 
to be garrisoned, the French threat in 
Mexico countered, and in the West, 
barring the path of empire, the Indian 
tribes were increasingly taking to the 
warpath. 

So it was on the plains and in the 
mountains of the West that the Old 
never 


Army was bred and reared. It 


numbered more than 25,000 officers 
and enlisted men, approximately the 
strength of the Regular regiments in 
the Union Army. Molded by its theater 
of warfare and by the valor and tough 
ness of adversaries it matched with its 
own, this unique force won the title it 
cherished into the next century. 
Soldiers of the Confederacy helped 
fill its Before 


Southern voices were answering its 


ranks. Appomattox, 
roll calls—those of “galvanized Yan- 
kees,” prisoners of war who exchanged 
gray uniforms for blue, accepting serv- 
ice against the Indians in preference to 


confinement in Union stockades. 


After the more of their com 


panions-in-arms joined up. Former ot 


war 


ficers, disbarred from holding commis 
sions in an organization against which 
they had fought, became noncoms, 
buglers, and troopers. With Johnny Reb 
and Billy Yank serving together, the 
Old Army became a crucible in which 
enmities were fused into comradeship. 

By the time of the Spanish-American 
War the legal bar against commission 
ing ex-Confederates had been removed, 
and four saw active duty in that con 
flict as generals of the United States 
Army. 

OVE of the service was the Old 

Army’s essence. Many of its officers 
and rank and file either wished for or 
were unable to adapt themselves to no 
other career. The former, rather than 
resign, bowed to demotion required by 
the Army’s greatly reduced strength. 
“Corps commanders became colonels, 
brigade commanders took new rank as 
majors and captains, and not a few 
who had commanded regiments of vol 
unteers in battle accepted commissions 
as second lieutenants.” 

Sergeants, who had won shoulder 
straps for gallantry in action, sewed on 
chevrons again. That bright thread of 
devotion which ran through the Old 
Army’s fabric would be its legacy to 
dedicated soldiers in the armies that 
followed. 

Sherman and Sheridan commanded 


it, and under them such able generals 
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as Crook, Miles, and Mackenzie. Ten 
years after the Civil War its veterans 
still held all commissioned grades higher 
than second lieutenant, a slot filled each 
year by West Point graduates—“shave- 
tails’—named after the green, bumpti- 
ous Army mules whose manes had been 
roached and tails shaved to distinguish 
tractable old- 


them from the more 


timers. 


NUMBER of 


« whom the Indians called “buffalo 


Negro regiments, 


soldiers” because of their wooly hair, 
maintained the gallant reputation won 
by men of their race in the ‘sixties, Ci 
vilian and Indian scouts served inval 
uably. 

When death, discharge, and deser 
tion depleted the ranks, they were re 
plenished by youngsters seeking ad 
venture, by men bored with clerking 
bums and other 


or farming. Bowery 


down-and-outers were fetched out of 
the gutter by the lure of thirteen dol 
lars a month, food, and shelter. Crim- 
inals escaped the police by enlisting 
under assumed names. 

A flood tide of immigration created 
a veritable foreign legion—Irishmen 
and Germans, French, British, Scandi 


Aus 


force of 


navians, Italians, Russians, and 
trians. Of most of them, by 
discipline, under almost incredible 
hardships and hazard of wounds or 
death, the Old l 


made fine sol 
diers. 


Army 

There was another characte ristic, ex 
traordinary considering our later armies 
with their widespread discharges for 
That 


proportion of 


disabilities. was the far from 


small members of the 
Old Army who continued to serve de 
spite wounds and infirmities suffered 
in the Civil and Indian wars. 

A one-armed general chose an adju 
tant with an artificial leg. A lieutenant, 
crippled by rheumatism, was at his own 
insistence dragged along on a travois, 
instead of being sent to the rear, until 
he was able to mount his horse again. 
Ruptured infantrymen were allowed to 
transfer to the cavalry. Lame cavalry 


men were not uncommon for they de 


> 
> 





Right, one of the famous Remington 
drawings of an Old Army soldier 
(photo courtesy Armor magazine). 
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clared they could “ride first-rate.” One 
good eye was enough to sight a rifle. 
Loss of fingers and toes, frozen in win- 
ter campaigns, was little regarded. 

Death by torture; hunger and thirst; 
scorching heat and bitter cold; abuse 
and neglect; for a whole year, 1878, 
Congress left the Army without pay 
such was the lot of the Army, a lot ac- 
cepted with courage and stoicism sub 
merging dread and disillusionment. 
This hardbitten, hard-swearing, hard 
drinking, hard-fighting outfit reacted 
on paydays when it swilled rotgut 
whisky and crammed the guardhouses 
Some officers drank themselves out of 
the service. 

In spite of its vices, its failures, and 
misfits, regardless of politics and the 
gratt of the Indian Ring, the Army 
carried on to fulfill its mission of open 
ing the West by the conquest of the hos 
tile tribes. 


“We were a band of brothers,” 


‘? , ’ 
ae ALY 


—_ 


a young officer idealistically wrote, and 
it was often true. The male society was 
leavened when wives were allowed to 
join their husbands at the perilous lit 
tle forts and posts on the frontier. 
Those valiant women, from the colo 
nel’s lady to the noncom’s wife on Soap- 
Row, stability 


perpetuity ; 


gave the Army 


suds 


and Visiting sisters and 


nieces married into the Army, its re 


mance prevailing over warnings of the 
rigors of its life. 


Children, the “Army brats’’—the boys 


playing soldier-and Indian in the orig 


inal environment frequently jomned 


the service in which they had grown 
up. Thus was founded a line of Army 


families, sons usually choosing their 


fathers’ arm: infantry, cavalry, or 
tillery. 
Never has an army been bett 
trayed by the pens and brushes 
who campaigned wit! 
Remington, dismountin 


dle-weary alter a 3 


4 


with a cavalry trooy 
ruefully confessing 
commander: “Ca 
I've got the heart 
a cavalryman 
the bel in 


nursemaid.” 


ty Zogbaum, Schreyvogel, De 


Thulstrup, and th 
their work redeemed 


Army, in its ow! 





from the limbo into which a busy na 
tion was prone to consign it. 

But it was its deeds that won the 
Old Army enduring fame, though, its 
greatest defeat, Custer’s at the Little 
Big Horn, ironically then and there- 
after gained wider popular attention 
than its many victories. From 1869 to 
1875 alone, the Army fought more than 
200 pitched battles, heavily outnum 
bered in most of them. Wars with the 
Apaches were almost incessant from 
1870 to 1887; one regiment’s Arizona 
record showed ninety-seven actions. 

“From 1866 to 1892 there was not a 
year, and hardly three months, in which 
there was not some expedition against 
vast west 


the Indians in the regions 


of the Mississippi and between the 
Canadian and Mexican borders.” 
Medal of 


detail some of its exploits; many went 


Citations for the Honor 


unsung. Let one instance here suffice. 
Although it is a supremely heroic ex 
ample of gallantry over and above the 
call of duty, it epitomizes the spirit of 


the Old Army. 


ye General Crook fought his 
the 


bloody, drawn battle with 

Cheyennes and the Sioux near the Rose 
bud River in Montana Territory on June 
17, 1876, one of his cavalry squadrons 


Henry. A 


five times bre- 


was led by Capt. Guy V. 
lean, iron man, Henry 
vetted for conspicuous bravery in the 
Civil War, and with a Medal of Honor 
from Cold Harbor. 

His men were as devoted to him as 
the boys he taught in Sunday school 
when the regiment was in garrison. In 
1874 he had brought his men through 
a frightful blizzard, making them dis 
mount and march to keep them from 
freezing—all except those utterly ex 
hausted whom he strapped to their 
saddles, riding among them and thump 
ing them to keep up their circulation. 
After he led them through the blind 
ing snow to the safety of a ranch they 
had to cut away the bridle frozen to 
his gloves, then slit the glove leather, 
with skin adhering, from his hands. 
Remarkably only one finger had to be 
amputated. 

At the Rosebud, Henry and his 3rd 


took 


charges and countercharges of that des 


Cavalry troopers part in the 
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perate combat. They were fighting on 
foot when a horde of Cheyennes gal 

loped down and sur 
For a 


rounded them. 


time carbines 


held off the assault. Then 


spurting 


a SS the captain signaled for 
ward his horse-holders 
and mounted up his men. They began 
to fight their way out of the cordon. 
Henry rode behind the rearmost troop. 
Again and again he wheeled it to beat 
off whooping assailants. 
Suddenly his steadying commands 


were missed. Troopers turned and 
stared back at a ghastly sight. A bul 
let had pierced the captain’s cheeks 
just below his eyes, and he seemed to 
be wearing a crimson mask. 

Chief Washakie and his 


scouts, Army 


Shoshone 
allies, galloped to the 
rescue. The old chief stood over the 
prostrate captain, and he and _ his 
tribesmen beat off the onslaught until 
at the last critical moment cavalry re 
enforcements dashed up and cleared 
that quarter ol the field. 

was 


heard to mumble to the surgeon tend 


Henry, carried to the rear, 


ing his wound, “Fix me up so [ can 


That 


quietly told a war correspondent: “It is 


go back.” same evening he 
nothing. For this are we soldiers!” 
Of such was the Old Army. It was 
as indestructible as Captain Henry 
who, the sight of one eye saved, served 
on through several more Indian cam 
paigns, earning another brevet. In the 
Spanish-American War he died as a 
general in Puerto Rico, still on duty. 
The 


closely enough by others to keep mem 


Indian wars were succeeded 





“It was on the plains and in the 
mountains of the West that the 
Old Army was bred and reared. 
It never numbered more than 
25,000 officers and enlisted men, 
approximately the strength of 
the Regular regiments in the 
Union Army. Molded by its 
theater of warfare and by the 
valor and toughness of adver 
saries it matched with its own, 
this unique force won the title 
it cherished into the next cen 
tury. 





bers of the Old Army in action. Cuba, 
the Philippines, and the Boxer Rebel- 
lion in China knew it. But by the turn 
of the century its ranks were dwin- 


dling at an increasing rate. 


T was the younger men, middle-aged 

now, who carried on as the mainstay 
of the service into the second decade of 
the twentieth century. Newer elements, 
aware that the U. S. Army was apt to 
fight the next war with the tactics of the 
last, began contemptuously referring to 
the holdovers as “Indian-fighters.” So 
numbers of them were, but they had 
not lost the leadership and adaptability 
which were their Old Army heritage. 

Proof was given by Leonard Wood, 
had 
Apaches and became the Rough Riders’ 
Staff of the Army, 
and organizer of a fine division in the 
First World War. 


Then 


the surgeon-soldier who fought 


colonel, Chief of 


there was an erect, soldierly 
man, who as a young lieutenant fresh 
out of West Point had campaigned 
against the Apaches and the Sioux as 
well and had taken part in the storm 
ing of San Juan Hill. He wore a star 
when he led the expedition into Mexico 


Villa 


commanded the American Expedition 


after and three more when he 


ary Force in France—John J. Pershing 

His chief of staff there was a former 
cavalry trooper, James G. Harbord. His 
aide in Mexico, George S. Patton, Jr., 
command tanks 
Charles P 


ofhcer 


would and armies 


overseas. Summerall had 


been a when _ his 


blasted in the gates of Pekin. He di 


young guns 


rected artillery fire again and a divi 
sion and a corps in 1917-1918. 

They are gone now, those old soldiers 
of the Old 
legions that marched before them into 
Valhalla. 


coming after them they bequeathed the 


Army, gone to join the 


the halls of To the armies 
faiths they held. Honor and tradition, 
loyalty and duty—these and the sym- 
bols thereof cherished by the Old Army: 
the Flag waving over the frontier posts 
and the guidon snapping in the rush of 
a charge; the uniform proudly worn; 
the anthem the band played at “Re- 
treat”; the bugie call floating in the 
still air or ringing brazenly to stir a 
fighting heart; and “Taps” when a 


soldier’s work was done. 
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Minds and Missiles 


The Army Ordnance Guided Missile School at Redstone Arsenal 


has developed many revolutionary training aids and has turned out 


more than 15.000 specialists am mussile operation and maimtenance 


HE world has been so preoccu 
pied with the problems ot the 


space age for the past decade 
that it has tended to overlook what is 
being done in one circumscribed area 
where we must succeed or lose the 
grim race we are in. This is the area ot 
the human mind 

Lieut. Gen. James M. Gavin (U.S.A., 
Ret.) has summed up its importance 
“Space is the theater of strategy of to 
morrow—space and the human mind.” 
The electronic whining of the first 
Russian sputnik signaled the scope ot 
the problem with which the free world 
Army Ord 


particular are 


in general and the U, S 


nance Corps in now 
taced. 

In recent years there has been a seri 
ous lag in the progress of technical ed 
Com 


ucation in the United States. 


mandants ot ( Irdnance schools were 
among the first to report it and 
to begin to take remedial action 
It has called for new con 
cepts of Ordnance training, new 
approaches to teaching tech 
niques, and the rapid develop 
ment of new training aids that are as 
far removed from past practices as 
new satellites are from the earth itself. 
The pressures of the space age have 
nowhere been felt more urgently than 
at the U. S. 
Missile School 


of the Army’s huge rocket and missile 


Army Ordnance Guided 


the educational adjunct 


complex at its famous Redstone Arse 


nal in Alabama. 
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OGMS, as it is familiarly called, is 
devoted ex 


Indeed, 


until the past few months it was the 


the Army's only school 


clusively to mussile training 


only such school in any of the United 


States armed forces that could claim 


this distinction. In 6 years it has turned 
missile specialists 
Air Force, 

NATO 


started training 


out more than 15,00 
from the U. S. Army, Navy, 
Marine Corps, 

| 


ana has 


and trom til 
countries, 
SEATO personnel 

In that period it has mushroomed 
from a modest beginning with the first 
class ot seven ofhcers housed in a ram 


World W al I] 


nition-loading 


y 
s 


shackle ammu 
building into a 


sprawling campus where a fac 


ulty, staff, and maintenance 


party Of 2,000 persons work in 


98 buildings, many of them 
specially designed, with complex equip 
ment valued unofficially at something 
over $100,000,000. During 1959, OGMS 
will turn out 7,500 missile technicians 
a 50 per cent increase over 1955. 
OGMS thus has accumulated a back 
ground of experience—successes and 
failures—that is perhaps unique in the 
free world. But, thanks to the willing 


ness of the Chiefs of Ordnance and 


their assistants 
trom strict military procedures 
a band of really dedicated military 
and civilians, OGMS has now 
out patterns and methods of instru 
ind 


that are valuable licators 


must and can 
training, 


“Find 


twice aS many men twice as 


ways and means 


half the tume, has been the 


to multiple missile training p 
All branches of the Army h 


operated willir \ 


A 


come in 


CRITICAL 


instructors in electronics w 


st ortage ol 


1952 signing 


Joint Signal Corps-Ordnance 


whicl 


agreement provided th: t 
Signal Corps would furnish fif 
of the electronics instructors 
tor the conduct of such 
tion at Ordnance schools. 
Under this 


Corps now col I-week 


electronics cou I all 
OGMS students at Fort 
N. ]., so that they arrive 


fundamental 


pros 
Mon 
with a ki 
of electronic 
Signal Corps Electronic Training De 
tachment at OGMS now numbers 324 
persons. 
Several hundred other instructors are 
supplied by such companies as RCA, 


Philco, 
Gilfillan, 


Firestone, Douglas, Chrysler, 


Associated Aero Science Lab 
oratories, Martin, and Raytheon on a 
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contract basis. Meantime, OGMS itself 
selects outstanding graduates of its own 
courses to remain as instructors. 

The problem of providing textbooks, 
lectures, programs of instruction, and 
training aids, none of which existed 
six years ago, was worked out in the 
OGMS Research and Curriculum Divi- 
sion, with the aid of professional ci- 
vilian and military educators headed 
by a senior educational adviser who 
holds a Ph.D. degree. 

A New Missile Intelligence Branch 
of this division keeps about 25 men 
traveling to missile manufacturing 
plants, launching sites here and over- 
seas, and to research centers to funnel 
back the latest information on existing 
and future weapons systems so that 
programs of instruction can be planned 


and present courses kept up to date. 


HE curriculum now includes fifty- 

eight resident courses. These cover 
the supply, maintenance, and repair of 
the Nike Ajax, Nike Hercules, Lacrosse, 
Hawk, Corporal, and Redstone missile 
systems. On the Jupiter system, OGMS 
is responsible for the individual spe 
cialist and crew training of Air Force 
personnel who have been given opera- 
tional responsibility for the Army 
developed Jupiter IRBM missile sys- 
tem. 

Studying the two Nike systems are 
students from the U. S. Army and 
from eleven nations of the North At 
lantic Treaty Organization and from 
Nationalist China. The Lacrosse 
and Hawk 
rolled men from the Army, Ma- 


rines, and Canada. The Jupiter 


courses have en- 


classes are attended by two 


squadrons of U. S. Air Force 
personnel. 

Orientation courses dealing with all 
aspects of missiles and nuclear weap- 
ons range from three days to two weeks 
and are repeated again and again for 
spec ial students. 

Complete training programs also have 
been prepared for the Unit Training 
Center where students who have 
completed their individual academic 
training are formed into numbered 
Ordnance tactical support units for de- 
ployment throughout the world. The 


Unit Training Center also conducts 
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special “integrated weapons system 
training” on the Jupiter for designated 
units of the Air Force. 

Also a part of the curriculum is a 
2-hour course in preventive mainte 
nance that is transmitted by closed-cir- 
cuit television several times a month 
to classes of senior officers attending 
the Senior Officer Preventive Mainte- 
nance Course at the U. S. Army Armor 
School at Fort Knox, Ky., 280 miles 
north of Redstone Arsenal. Received 
at Fort Knox on a giant screen, these 
special telecasts enable the high- 
ranking officers taking brief re- 
fresher courses there to get up- 
to-the-minute missile instruc- 
tion without making a special 
trip to Redstone or requiring 
OGMS to send skilled instructors and 
costly equipment to Fort Knox. The 
transmissions began in October and ex- 
tended through June of 1959. 

A similar schedule now has been ap- 
proved for the 1959-1960 academic 
year, with the possibility that other 
training centers also may avail them- 
selves of this new method of instruc 
tion. During the first year, special ver- 
sions of this course were sent to the 
Pentagon at the request of the Deputy 
Chief of Staff for Logistics and to the 
National Press Club in Washington 
under the auspices of the Army’s Chief 
of Information. 

In addition to its student training, 
OGMS also conducts special courses to 
enable its own instructors to present 

their material more effectively. 

These include public speaking, 

rapid reading, and training in 
blackboard sketching. 

To keep pace with the steady 

increase in numbers of students, 

to keep courses up to date, and to cope 

with language problems encountered in 

NATO SEATO 


classes has required a high degree of 


training the and 
ingenuity on the part of the staff and 
faculty. Some of the improvements 
they have worked cut are simple; 
others, such as audio visual aids and 
closed-circuit television, are comppli- 
cated. 

One simple but important procedure 
enabled OGMS to double and treble 
Mo- 


missile-control 


many of its classes. 


that 


the size of 


bile vans house 


equipment in the field can accommo- 
date only three or four men at a time 
in cramped quarters. But by moving 
the equipment into classrooms and 
mounting the necessary radar antennas 
on the roofs of class buildings, it was 
possible to put twenty or more students 
into a single classroom. This procedure 
was started with the Nike Ajax and 
now has been extended to instruction 
in all the newer systems. 
Requirements for training aids were 
urgent from the beginning, and a 
Training Aids Branch was es- 
tablished under the Logistics 


Division to devise and make 


these 


tools. Thousands have been cre 


indispensable classroom 


ated, ranging from full-scale 


working cutaways of Redstone and 
Jupiter propulsion and guidance sys 
tems to enlarged models of tiny missile 
components. Dozens of slide presenta 
tions, special movies, and animated car 
toons have been made to meet require 
ments. 

Two of the most interesting accom 
plishments have been registered with 
the use of “group communications” 
equipment and with closed-circuit tele 
vision. 

OGMS educational advisers from the 
outset recognized that the complexity 
of the 


meant that the “attention span” of stu 


subject matter being taught 


dents must be carefully watched and 


kinds of 


micks” must be developed to hold at- 


that new educational “gim- 
tention and assure a high degree of re- 
tention. 

A series of controlled experiments was 
started at OGMS using Teleprompter 
group communications equipment in 
May 


courses in the sc hool 


1958. One of the most difficult 
the Nike acqui- 
sition and computer course—was se- 
lected for these experiments. Students 
were divided into a control group and 
an experimental group. Statistical data 
were collected on both groups for pur 


poses of comparison. 


f I ‘HE Teleprompter group communi- 


cations equipment is an integrated 


system of audiovisual communications 
gear that permits the preplanning of an 
entire block of instruction down to the 


last detail in advance of the actual pres 
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entation, The script is prepared and 
typed on a video typewriter using half 
inch block letters and is placed on a 
Teleprompter unit where it is easily 
seen by the instruc tor, 

The Script moves as the instructor 


delivers his lecture and, by means of 


small strips of aluminum foil placed 


on the script, slides are changed in the 


Teleprompter 6,000-slide projector, cur- 


tains open and close, lights dim or go 


off, effects are introduced, or 


effect is 


sound 


any other desired achieved 


Chis is accomplished through a Tel 


mation rack which is part of the basi 


system. 


Results obtained by the use of the 


Teleprompter group communications 


equipment in experimental studies to 


date show that we can save 26.9 per 


cent in training time in conterred and 
lecture-type instruction and at the same 


time raise student grades by 4.9 pet 


cent and increase student retention by 


6.5 per cent. This is a truly significant 


idvance in the held of technical in- 


struction, 


hav e 


YXPERIMENTS in this field 


been closely watched by educators 


and other service schools throughout 


the country. Personnel from the Ford 


Advance 

Education, Poly 
Institute, Milwaukee School ot 
Ne W York 
the Signal School, the Infantry School, 


the Transportation Corps School, the 


Foundation, Fund for the 


ment ol Rensselaer 
technic 


Engineering, University, 


Air University, Command and General 
Staff College, 


Proving 


the Chemical Center, the 


Electronic Ground, Sandia 


Corporation, and many others have 
visited OGMS to check on our experi 
ments and to be briefed on the results 
obtained to date. 

Many ol these visitors have indicated 
that they intended to adapt these sam« 
Teleprompter group communication 
techniques to their own training re 
quirements 

The advantages of closed-circuit tele 
vision in holding student interest and 
stimulating retention are well known 
This is certainly one of the most prom 
ising developments in the entire field 
Where OGMS has pio 
large-screen 


The 


of education. 


neered is in the use of 


closed-circuit television. screens 
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used at the Pentagon and the National 
hiteen 


Knox 


Press Club measure twelve by 


feet while the one used at Fort 

measures nine by twelve feet. 
Closed-circuit television is now being 

than half of the resident 


With 


a fiicK Of a 
switch, the entire class is instantly trans 


used in more 


courses at OGMS 


] 
ported tO a miussie site tor eXamination 


ot required and techniques as 


parts 


shown in the illustration below 


This 


in the 


medium Is especially 


ballistic missile 
that conducted on 
lectures of 


vide 


our 

pul on 
can be as readily avail: 
held at 0200 as at 1 hours. 
Yet 


niques is the 


' 
another use of televis 


video tape met 


mentioned. This is an 


\ elopment whereby a 


gram can be recorded 


cellulose tape and 


Che 


and depth that cannot 


instantly 


on television tape 


5] } j 
ilm. It can be edited 


matter of minutes. 


training 


Conventional 


as much as six months 


iong time in Hy eve 


the rapi 


of missiles. With ideo tape, 


An Army 


ntat 


} 


and 1n 


pres 


ded 


NOTHER 


may be interesting 


< OGMS re 
obtained the loan of 


scarce piece O 


Ther if 


existence 


chine ry. 


Ordnance Guided Missile School instructor uses closed-circuit 


television to illustrate lecture on radar equipment of the Hawk missile. 
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Industry in the Cold War 


Between wars that segment of “American indust ry which supplies vital 


equipment to our armed forces usually has hibernated, due in large 


part to the unfortunate necessity of existing on a starvation diet 


OLD as understood by a thermo 


nuclear scientist signifies ab 


sence of motion. No molecules 
are up and about, stirring around, prob 
ing or participating in exploratory for 
ays. The current application of the term 
to war is without meaning if it merely 
implies lack of friendliness. A cold war 
is essentially a war devoid of military 
movement, 

To know the standing of its com- 
batants at any time, the major part of 
intelligence must be oriented on indus- 
try as it supports defense. Information 
on a nation’s industrial performance, 
posture, and potential will tell much 
and provide one of the few valid com- 
muniqués on the state of any cold war. 

In America, the supplier of material 
power in time of destructive hostility 
has often been referred to as a giant. 
Though much worn, this figure 
of speech remains an apt one. 
Except when in battle, giants 
are customarily thought of as 
slothful, indulging in inordinate 
amounts of sleep. Between wars 
our industrial power in service 
military usually has hibernated, due to 
the need to exist on a starvation diet. 

Sut whether awake or comatose, the 
giant should be brought in from time 
to time for a checkup. Periodic exami- 
nations are in order of its pulse, reflexes, 
respiration, heartbeat, and rate of me 
tabolisra—there is hardly a medical 
term that cannot be applied. Other 


aspects also should be considered. These 
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“Miracle of War Il” 
and a well-known writer on 
the subject of American indus 
trial strength. 





include psychological reactions and abil 
ity to adjust to environmental pressures. 
It would be well to keep in mind on 
these occasions the history of the patient. 
The performance of American indus- 
try in World War II is well known and 
needs no review. Nothing, however, can 
be lost by taking out the records, not as 
a reminder of past spectacular achieve- 
ments, but as a key to potential strength 
and as a measure of any tendency to- 
ward delay in reflex action. 
The lessons learned in actual experi- 
ence should not be forgotten. There is 
no evidence that the patient has 
The 
booster inoculation given upon 


still 


done so. effects of the 


the Korean outbreak are 
potent—a scare and a scar for 
which the disciples of Marx and 
will never forgive the Typhoid 
Marys of the Kremlin. 

As great as was the quantity of all 
goods of war turned out by American 
industry in World War II, the sig- 
nificant accomplishment was the pro 
duction of adequate amounts of new 
kinds of equipment as needed. The 
form and purpose of weapons were 
constantly changing. 


To produce them was an unprece- 


dented challenge to the bigger manu 
facturing corporations which, up to the 
beginning of the second world conflict, 
were specialists, as a rule, in manu 
facturing large quantities of a single 
product—automobiles, tires, or station 
ary powerplants. 

The necessity to convert not once but 
to reconvert many times was a particu 
lar trial of wartime. It was a new ex 
perience, but its techniques were well 
learned and its economic advantages un 
der any circumstances were not missed 

As an example, one of the country’s 
leading tire makers today is a diversi 
fied producer in the fields of synthetics, 


fabrics, metals, and chemicals. 


N unavoidable requirement of war 


time has become a way of in 


dustrial life for many of the Nation’s 
leading industrial organizations. The 
practice ol diversification as a corporate 
policy assures that industry will be able 
to follow easily and quickly wherever 
technological advances in military sci 
ence may lead in case of emergency. 
Where the lessons of diversification 
were not heeded or its precepts ignored 
trouble already is developing. One of 
these areas is in aircraft. It is surprising 
to find an unsatisfactory condition here, 
for this was the business that grew most 
in the last world war, took on a major 
part of the burden of producing for 
victory, and along the way acquired 
many of the aspects of a permanent and 


indispensable defense industry. 
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But these birthrights born of battle 
could not be indefinitely enjoyed by 
resting on past performances, Only 
those companies in this field that have 
changed with the times, equipping 
themselves to share in the work of pro- 
ducing the new weapon systems and the 
unusual hardware of the space age, 
have gone forward and retain a firm 
footing. 

The drastic cutbacks of recent date 
and they are still continuing—made by 
short- and 


the military services in 


medium-range jet craft find 
the overly conservative aircraft 
manufacturers—and this in- 
cludes some of the largest, both 
of frame and powerplants—in 
serious difficulties. In the first 6 
months of 1959, sales of the 15 largest 
aviation companies fell 5 per cent and 
profits diminished 45 per cent. 

Next in importance to diversification, 
in terms of potential for the national de- 
fense, is the increasing materialization 
through mergers of medium giant-sized 
producers. These it will be remembered 
formed a small but potent group in 
World War II. The rate of growth in 
this class has been phenomenal, and 
some critics, among them 4&bhe. ger 
watchful Department of Justice, say it 
has been too rapid and too extensive. 

Often 


wherever such growth is 


decried—and it should be, 
exclusively 
the handiwork of the professional pro- 
moter interested alone in the improve 
ment of stock-market standings—the 
widespread practice of merging has 
added special strength to the national 
economy. Its benefits are most evident 
where the units gathered together are 
sound producers and especially so if all 
their products form a practical, tech 


nically homogeneous family. 


N° checkup on the health of the Na 
1 


would be 


tion’s defense industry 
complete without inquiring whether 
adequate use is being made of subcon 
tracting, a practice that proved so valu 
able to the production success of World 
War II. In the best interests of security, 
it should always be in service, if only in 
limited extent, because it is a difficult 
phase of manufacturing to implement 
quickly. 


There is never so much of it being 
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like. 


complaints usually can be heard, how 


done as everyone would Some 
ever faintly and, if by no one else, al- 
ways by a congressional investigating 
The 


hypercritical to one side, the situation 


committee. malcontents and the 


in subcontracting appears generally 


satisfactory and is typified in the pro 


duction work being performed on the 


B-58 at Convair. It is stated by the 


management of this division of the 


General Dynamics Corporation that 


4,700 suppliers and subcontractors are 
participating in the fabrication 
of this supersonic bomber. 

The major challenge to con 


front America’s cold-war indus 


try has been the enormous in 
7) crease in the sophistication ol 


nearly all military mechanisms. This is 
especially true of the new long-range 
weapon systems, 

Growth of complexity in consider 
able measure could have come as no 
surprise to anyone. It was widely warned 
ot while the last shots of World War II 
still echoed, and it began rearing its 
head disconcertingly as early as the Ko 
rean conflict. Few could have envisioned 
the degree of its intrusion, 

Compounding this difficulty has been 
the variety of engineering problems pre 
sented with only limited applications of 
their spc ial solutions. In the matter of 
scientific sophistication alone it would 
have appeared to be work that could be 
handled only by the largest corporations 
equipped with the resources of the most 
extensive research laboratories 

If this had proved to be the only 
answer, it would not have worked too 
well because the end product often was 
needed only in minute quantities that 
big manufacturers could not have han- 
dled efficiently. 

This extraordinary challenge has been 
met by the materialization in American 
commerce of an entirely new 
kind of manufactory, which, in 
its management and _ perform- 
ance, symbolizes the high con- 
tent of technological factors 
present in the work of industry * 
today. Numerous, and located all over 
the industrial map, there are impressive 
units in 


concentrations of the new 


Southern California and in southern 


New England. They are specialty per 


rormers, serving as a rule in a Ssingie, 


limited, but complex field of modern 


science. The emergence of these small 


producers has been spectacular. 


Their names—such as Itek Corpora 


tion, Tracerlab, Metals & Controls Cor 


poration, Atomik Instrument ( ompany, 
Nuclear Development Corporation—are 
not well known to the general public, 


but their stories form a bright and ex 


citing chapter in the current history of 


the cold war. 


Their existence does not mean that 


among the larger mass manufacturers 


attention to the newer subdivisions of 


science has been permitted to slide 


Bidding was spirited by representatives 


izes Of manutacturing corpora 


tions when Government contracts wer« 


advertised for the development ol 


space-age system Of military radio com 


munication. 


HE project, named Notus (for the 


"1 


south wind), calls for the employ 


ment of artificial satellites orbiting 


around the poles as relay stations. Their 


purpose 1s to provide instantancous ind 


interferenceproof radio signals for relay 


to any part of the world, to be tied into 
, 
a global communications network. 


} 


Two contracts were included in the 


original call for bids. A 


development 


contract for 


5,500,000 for the of the 


satellite vehicle was won by General 


Electric, and one for the development 


of the communications subsystem was 
awarded to the Bendix Aviation Cor 
poration, 


Environment as a factor of health, 
despite a popular n isconception that it 
IS a new-tal gled IK . is as old as the 


history of medicine itself. It was a first 
principle with Hippocrates. 
Any 


detense industry 


take 


assessment of the state of the 


in the cold war 


into consideration the 


must 


environ 


ment ivil, political, and gov 


] 


ernmental—in which it is called 


nection. For the most 


upon to 


efhcient performance of our 


giant, there § room for 


provement in all three. 


To achieve any measure OF improve 


ment requires more concern and und 


standing of industry on the part of the 


Essentia oncern 


mean unwarranted habying. 


military does rt 





Che day is gone when any commer 


cial plant, regardless of its previous 


history of performance or its possible 
future need, can be bailed out of trouble 
by awarding it an unnecessary contract 
or one it cannot fulfill properly. There 
an never be any requirement that the 
nilitary must learn to run its affairs 
without the service of cutbacks. 

Such a contractual strait jacket, shut- 
ting off opportunity to new approaches, 
or skipping technologically obsolescent 
designs, would end in national distsater. 


Industry must accept the truth of the 


lesson, however bitter, that time can 


run out on the best-intentioned and 


soundest of projects, as in the case of 


the P6M Seamaster Navy mine 


Any 


sutters 


laying aircraft. undertak 


that inordinate 


ing 


technical difficulties, requiring 


quantities of time to solve, will 
become technically obsolete be- 
fore completion. 

However the military must accept at 
least moral responsibility for haphazard 
pyramiding of projects in which one 
weak link in a jerry-built program may 
seriously affect large segments of the 
economic structure. 

Such pyramiding appears to have 
been present in the over-all program- 


ming to increase the speed and 


range 
of America’s military aircraft. The ob 
jective was to be achieved by the use 
of exotic fuels, leaving the jet project 
to one side. Designs were drawn and 
contracts let for planes capable of per 
forming exclusively on unconventional 
energizers before any such fuels were 


available. It was finally decided that the 


desired propellant could be obtained by 


using boron, a derivative of borax. Con- 
tracts were let for full-scale boron pro- 
ducers, one at Muskogee, Okla., the 
other at Buffalo, N. Y. 

HE installation 


nearing its opening date when it be- 


at Muskogee was 


came apparent that boron might not 
be the answer. Not only did the plants 
become useless to the expensive pur- 
pose for which they were built, but the 
aircraft designed with boron “after 
burners” were a total loss as well. In 
one congressional estimate “$200 to 
$200 million went down the drain” by 


the act of a single terminating order, 
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With limited continued experiment- 
ing, promised by both the Navy and 
field of 


be found for 


the Air Force in the exotic 
fuels, eventual use may 
the boron producers; but the haphazard 
method of planning employed is repre- 
hensible and can never be justified or 
condoned. It is an unfair and unwar- 
ranted imposition on the national econ- 
omy. 

Too much exclusive “guided-missile” 
thinking eventually may be found to 
have been the cause for this particular 
hasco; and at one time, at least, the bulk 
ot guided missile concern stemmed 
mainly from anxiety to keep up with 
the Muscovite Joneses. This habit leads 


= inevitably to an excess of weath 


er-vaning in planning with too 

many changes made purely on 

the basis of the latest “military 
intelligence.” 

If there is no other danger in 
this practice, it results in the vice of al 
ways following the leader and the at- 
tendant fate, in the event of success, of 
always coming in second. It holds still 
other opportunities for disaster. Pre 
paredness and a display of power ap 
pear to be the soundest approach to 


achievin y 


\merica’s traditional foreign 
policy of peace through deterrence of 
war. By its very conditions it dictates a 
“9 lefense. I ll bil 
Strategy of defense, It calls tor ability to 
survive the first massive blow when it 


is struck and an adequate means to 
intercept and defend. 

As a fixed policy, its objectives will 
never be achieved by a lopsided empha 
offense and a slavish 


sis On means of 


copying of the hardware of war of a 


nation whose military ploy 1s exclu 


sively shaped on plans for offensive 


warfare. To avoid the evident 
dangers requires having our FS 
own weapons program, our own 4 
systems of strategy, tactics, and 

logistic Ss. 

This approach, in which a 
modicum of self-reliance is displayed, 
could be expected to bring with it some 
budgetary stability that does not now 
exist in the item for military appropria 
tions. Missile procurement charges in 
the present budget stand at $3.9 billion, 
approximately one tenth of the $40 bil 
lion for all military outlay. 


Increases which have brought them 


to their present size of nearly $4 billion 
have come mainly by cutting expendi 
tures for aircraft. The 1960 budget allo 
cates nothing for North American’s 
F-100 Super Saber, McDonnell’s F-1o1 
Voodoo, Convair’s F-102 and F-106, or 
Lockheed’s F-104 Starfighter. 

When the B-70 and the F 


well advanced in their designing stages, 


105 were 
it became necessary to make a choice 
between them for budgetary reasons. 
The costs for each plane would be $1 
before manufacture, 


billion quantity 


with a B-7o0 in production costing $50 


million. 


—— of such inviting size can place 
— the projects they are to be used for 
in jeopardy when need is suddenly de 
“crash” undertaking 


scried for a new 


This has befallen the B-70 program, 
and the Russian missile concept will be 
followed even more closely 

If tying our munitions wagon to the 
Soviet star is not a sound procedure, 
how much more dangerous is the pro 
posal to achieve a measure of disarma 
ment by employing as a rationale the 
disparate budgets of the two countries? 
This fantastic approach was advanced 
for consideration on the occasion of the 
much-heralded Khrushchev visit to the 
United States. 

It was hinted at on a number of occa 
sions by the Soviet premier himself, 
who publicly cried in his beer over the 
fact that the poor Russian people were 
being forced to spend 40 per cent of 
their appropriated revenues for arms 
because of “the warlike behavior of the 
United States.” 

Seeking to learn if this fantastic Rus 
sian suggestion of mutual budget hatch 

eting had made any impression 

on the Administration, James 
Reston of The New York Times 
at President Eisenhower’s press 
conference of September 28, 

1959, the day after Khrushchev’s 
departure, asked this question: 

“Did you try to indicate or set any 
goals that you would try to cut your 
budgets—for example, in the military 
field?” 

President 


“No. As a 


avoided 


Eisenhower: 


matter of fact, the reason | 
budgets is a very simple one. I don’t 


believe there is any basis of comparison 
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of budgets between countries where 
everything is directed and where costs 
cannot really be compared.” 

It is reassuring to know that if leads 
and hints for new weapons develop 
ment must be taken from time to time 
from the Soviet, budget management is 
to remain under the heading of domes 
tic business. 

Without any suggestion of question 
ing the necessity for long-range guided 
missiles in modern war, the work of 
budget juggling, which must go on con 
tinuously in the least-liked office in the 
Pentagon —that of the Comptroller ot 
the Department of Defense—would be 


materially reduced by a more stable 
program for defense, and the total sum 
to support it would be less subject to 
constant change 

As has been suggested, such a sum 
might be arrived at simply by determin 
ing a percentage of the Nation’s total 
value that the people would be willing 
to pay to preserve their country an in 
surance premium Of sorts for acceptable 
survival. 

The 


might 


resultant fiduciary stability 


transferable in 


some measure down to individual de 


eventually be 


fense contracts in which the quantities 
of hardware called for alone would be 
on a sliding scale basis, subject to cul 
backs at any time, but with the amount 
of the contract unchangeable. The dif 
ference between the price of the prod 
ucts delivered and the value of the 
contract would be assignable to the 
original contractor for more research, 
improvement, or development work. 
Some such method would ameliorate 
the fate of individual units of the de- 
fense industry being constantly driven 
from rags to riches and back to rags 
again. It would carry the obligation of 
the manufacturer to diversify and be 
come as strong as reasonably possible 


in research potential. 


F both the military and Congress 

could do much to improve the con 
ditions under which the defense indus- 
try is required to perform, there are 
wide areas in which the general public 
also could be helpful. 

The people’s will, as they may see 
fit to voice it and as it may be translated 
their 


into action by representatives in 
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government, should be the defense in 
dustry’s wish; but those engaged upon 
defense work should never be at the 
mercy of the people’s whims. 

There is the case of the stock-selling 
spree in which the public indulged on 
the occasion of President Eisenhower's 
announcement of the exchange of visits 
between heads of state of the United 
States and the Soviet Union. This was 
immediately taken as evidence of a 
quick end to the cold war. Defense 
issues in the aircraft, electronics, and 
missile fields promptly sank to record 
lows under senseless selling waves 

The measure Of a company’s useful 
defense should 


on the standing of its 


ness to the national 


never be made 
stock on the “Big” or any other board, 
but it always can affect its chances in 
the money market or its successes in 
many steps in new financing. 
Propaganda in a cold war, to be most 
effective, uses the enemy’s defense in 
dustry as one of its principal targets. 
Russian propaganda does this by em 
ploving the “thaw” 
technique, which ma- 
nipulates public sup 


port of production for 


and off at will 

A popular but widely held miscon 
ception, which may well be the fruit 
of subtle Soviet mind poisoning, is that 
complete cessation of the cold war 
would be ruinous to the United States 
because it would bring with it the end 
of wartime prosperity 

This is 


points. The fiscal status of the United 


fallacious at a number of 


States is in painful need of reduction 
$280 


billion. A reasonable decrease in expen 


of the Nation’s funded debt of 
ditures for military equipment would 
help substantially in this vital opera- 
tion. Heavy excessive production to 
meet the demands of a long-drawn-out 
cold war stimulates inflation 

Finally, a reduction in taxes, impossi 
ble under the need for constantly in 
creasing supplies of war goods, when it 
becomes fiscally possible would mean 
increased buying power to support in 
dustry more rationally oriented toward 
producing civilian consumer goods at 
noninflationary prices. 


Of benefit to the cold-war industry 


would be a fuller education of the pub 
lic in the meaning of the cold war and 
in the role that American productiot 
has in maintaining an adequate mili 
tary posture. Many people pride them 
selves wrongly in believing that they 
possess perspicacity when they see th 


sudden termination of the present 
armed truce as an end to the need for 


defense. 


‘ W nuggets of wisdom can be found 


in the verbiage employed on the 


occasion of the Congressional ruckus 
when certain defense contractors adver 
tised their wares in consumer publica 
tions at the time that large amounts ol 
missile funds were to be dispensed 
One word of sound sense given in 
the hearings was that it helped to make 
the public more aware of missile devel 
opment and of the whole program ol 
Whether 


intention 


national defense. that was 


the original or sole 


may be 
doubted without denying that the prac 
tice of that purpose could stand more 


and wider service. 


A greater knowledge on the part of 


the public of the contents of a docu 


ment published in mid-1959 by the For 
eign Relations Committee of the United 
might have additiona 


States Senate 


healthful benefits 
Prepared by the Corporation for Eco 


] 


nomic and Industrial Research for the 


ly 0 


f 


committee as part of its major stu 
foreign policy, it called for the mobiliz 
ation of the total military and economi 
resources of America and her allies to 
meet the Soviet 
The 


must be done in order to survive 


threat to control the 


world report asserted that this 
in a 
struggle that would last at least twenty 
years 

If this should seem to be but a short 
time to a short-minded public, its fur 
ther education might take up the fact: 
of international life revolving around 
this central truth: that should Commu 
disappear fron 
States 


would any 


nism by some magk 


Russia tomorrow the United 


would still find itself (as 


other country) in a world subdivided 
by nationalism in which existence ac 
cording to its own concept and stand 
ards and with full respect for its ex 
ternal interests would always require a 


system of adequate military defense 
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New Shapes in the amd 


ee tee 


.<. 


The North American A3J Vigilante, above, is the first craft to utilize X2020, a lithium-aluminum alloy developed by Alcoa. 
The jet airplane is equipped with an integrated bombing system. Below is the first photo of the Martin 199B air-launched 
ballistic missile (ALBM), fired from a B-47 into the vicinity of the earth-orbiting Paddlewheel Explorer VI satellite. 
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Detense 


ighlights: 


Monthly Review and Outlook 











lear 


e Nuclear Stalemate.—Our nuc weapons get more 
antiquated as endless discussions over a test ban drone on in 
Geneva. Meanwhile the leading powers of the West lie cor 
nered by a United Nations’ resolution to cease testing until 
a decision in the matter is reached by the United States, Great 
Britain, and the Soviet Union. 

The arguments on adequacy and methods of Inspection 
could go on lorever In the meantime our stoc k pile of nuclear 
weapons may not be checked by live tests, and new develop 
ments of nuclear devices for both military and some peaceful 
uses must lie dormant and unproved. There is big talk about 


] 


the small nuclear weapons that might be quite effective, but 


we will never know until they are tested. 


In the face of the horde of Communist armies, a weaken 


ing of our nuclear weapon capability appears to be a step 
along the road to enslavement; else why would the Com 
munists be so amiable about a temporary ban, assuming that 
they are observing the United Nations’ resolution? 

A more sensible approach is urged by Thomas E. Murray, 
former Atomic Energy Commissioner, who would dismantle 
all thermonuclear bombs { 1,000,000-ton yield) but not out 
The Western 


deactivate 


law small nuclear weapons. powers and 


Communists would bomb tor bomb in 


a neutral commission 


’s Nevada Proving Ground, 


ceremonies in the presence of 
At the AEC 


gineers are glum as they note the opportunity for the Com 


screntists and en 


munists to catch up in research on small nuclear weapons 

In the interim, our fac ilities for te sting are kept in stand by, 
and others are being expanded for testing Project Rover, a 
nuclear-propelled rocket, and Pluto, a nuclear ramjet engine. 


] 


e Production and Survival.—Industry was warned by 


Assistant Secretary of Defense 
Nation 


on skilled craftsmanship than on mass production, pointing 


James P. Falvey, Deputy 


or 
Logistics, that survival of this now depends more 
out that intercontinental ballistic missiles were not needed in 
large quantities. 

Mr. Falvey stressed the need for reliability, elimination of 
time delavs. and reduction of costs. He also declaimed against 
those who encourage continued production of obsolescent 
military equipment to help the local economy. 

From other sources it is learned that the operating forces 
would like someone to ensure a large supply of high-expendi 
ture items such as small aircraft missiles and antitank rockets 
before all the mass-production lines are closed down. And 
the procurement officers would like someone to stop forcing 
them to contract with submarginal producers in distressed 
or politically favored areas. 
the helm of detense 


e Defense Appointments.—<At our 
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Structure are two new appointees named by the President 
early in December. Thomas S. Gates, 52-year-old investment 


| Detense. suk 
James H. Douglas, J: 


into the 


banker, now occupies the post of Secretary « 
ceeding Neil H. McElroy, while 
Air Force, st ps 
Defense Assistant 


Air Under Secretary, 


former Secretary of the position oO 


Secretary 
takes over 


Deputy Secretary ol Detense 


Dudley C. Sharpe, Former 


acated by Mr. Douzglas. 


All three 


ental, 


the post 
military, gover! 

Mr 
An 
Mr 
He 


cretary of the 


' 
incumbents bring a wealth of 


ind business their new jobs 


experience 


1 Houston businessman, has served as 


Sharpe, Assistant 
Au 
the late Donald Quarles last summer 
ilso served as Navy Under 
Navy. Mr. Douglas, a Chi 

the Aur Force 

Upon his resignation, 
Medal of Freedom 


a job well done 


Force Secretary and Under Secretary of the Force 


Gates succeeded 


Secretary and Se 


ago lawyer, was Under Secretary 


" 
trom 1952 until the present 


Mr. McElroy was awarded the 


President Eisenhower who prais« 


The 


part: “He has held a major responsibility 


by 


accompanying citation said 


lor maintati 


ing our armed forces as an effective deterrent to war dur 


a per od of tar reaching change in military technology 


' ; ‘ 
Under his leadership the armed forces effected an order 


troduction of many new weapons systems and exped 


ilitary research efforts essential to the security of our cour 


try in the years ahead. In negotiations with allied nations he 


further strengthened the bonds of 


iri ndship betweer 
them 


and the United States.” 


e The Old Merger Game. 


Merging the armed forces 


‘up for election” again this year. It is expected to becom 


. ] h vil f hi 
ssue and 1s the subject of Di 


' 
nen—one proposal including 


l 


} 


This always has been a dream, particularly on the part of 


— , ) 
lesk warriors who hope to sit in the Pen 
ireas where they know very 


reat power 1n 


theorists who never had to train a 
The 

‘ ; ene ol | 

rom the time about twelve vears ago 


Army Maxwell D. 
Army Chief of Staff, has recently spoken out for a single 


group ol 


men. 


Air Force always has tavored more unification almost 


whe n it hex ime ul 


Taylor, rormer 


De 


iniied from the Gen 


fense Chief of Staff from one service with deputies from the 
other two, a back-door approach to merging. The Navy is 
opposed to single service concepts bex 1US¢ they lead to dicta 
torial control by one individual. 


e Air Mobility for the Army.—<At the Annual A.O.A. In 


dustrial Preparedness Meeting in New York, Lieut. Gen 


Robert F. Sink. Commander of the Strategic Army Corps 
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spoke about the need for “first-class hardware” to enable us 
to cope with our enemy on equal footing. He pointed out 
that our arsenal is “still crowded with weapons from another 
era” and stressed the need for greater mobility. 

To explore the problem the Army called in more than 400 
members of 137 aviation and electronic firms at Fort Monroe, 
Va., where the need for more modern flying equipment was 
again pointed out and a program was launched asking in 
dustry for assistance. Army officials specifically asked private 
designers and producers for better light observation airplanes 
for use close to battle lines, for transport planes to move 
troops and matériel, and for surveillance craft. 

Truly important technical break-throughs are needed, said 
Air Mobility 


of the Army’s Office of the Chief of Research and Develop 


Col. Robert R. Williams, chief of the Division 
ment. “We're not interested in simply minor improvements. 
. «+ We Want major advancements,” he said 

The Army feels that this liaison between military and in 
dustry is an encouraging step. It is hoped that in the future 
airplanes will be provided to suit the task, instead of pi king 
battle missions to suit the aircraft. “Old-hat” methods, mili 
tary leaders feel, will have to go lest our defense house be 
burned. 

e Shortcomings in the Pacific.—Both Army and Navy in 
the vast Pacific area are suffering from lack of modern equip 
ment, airlift uncertainty, and personnel shortages, according 
to Adm. Harry D. Felt, Commander in Chief, Pacific, and 
Gen. I. D. White, Commander in Chief, U. S. Army, Pacific. 

Part of the understaffing, Admiral Felt believes, is caused 
by the “green” personnel sent to the Pacific for short tours 
of duty. The Commander said that today’s problem is differ 
ent from that of yesteryear when our defense strategy was 
to be ready to keep the enemy away from our door. Now 
it depends on meeting the enemy in his own territory. 

To solve this problem, he said, we must encourage the 
free peoples to build up forces of their own, tor we cannot 
defend this area by ourselves. The Admiral pointed out that 
the fleet needs up-to-date equipment to replace antiquated 
material now rather than the weapons of tomorrow. 

He credited the Army with strengthening the combat 
forces, but warned that this was done by lessening its logistic 
capability. Figures on the Pacific Fleet show that it is actually 
only eighty per cent manned, and although we are ahead 
of the Communists in over-all naval strength, they outdo our 
forces in numbers of submarines. 

General White gave warning of the lack of adequate air 
borne units in the Pacific and said that fighting in Korea 
could be resumed at any time. To make up for the shortage 
in combat strength of the two divisions in that area, the 
general reported that 3,000 Korean nationals were trained 
with the American troops. He would like to have enough 
men to bring these two divisions to full strength with U. S. 


low 


personnel. | the 25th Infantry Division would be air 
lifted from its Oahu base to the Orient is still an unanswered 
question. He praised the Military Assistance Program but 
pointed out that we must develop more combat forces among 


our Pacific allies. 
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e Old Order Changeth.—A stalwart among the factors 
of our ordnance progress tor more than half a century has 
departed the scene. The United States Ordnance Company, 
founded by the late Abner Y. Leech, has closed its books and 
silently closed its doors. 

The company and Mr. Leech personally were revered 
among Ordnance leaders of past decades for they were in 
strumental in bringing to this country for the benefit of our 
armed forces many of the weapons with which our services 
were equipped. 

Notable among these were the Brandt trench mortar and 
the Mohaupt warhead Upon the latter the effectiveness of 
our own “bazooka” and indeed all the devices using the 
shaped charge were based 

The company thus contributed greatly to the defense of 
our country. Mr. Leech was a gentleman of highest attain 
ments and noble character, qualities which the members o 
his family inherited. He was a charter member of the Ord 


nance Association and active in all its works. He died in 


1952. 
The 


changed. Development of arms in our country now is sub 


times, both technically and governmentally, have 
sidized by Government at great expenditure of public funds 
But the contributions of such organizations as the United 
States Ordnance Company filled a great need in their day 
The accolade to which they are entitied cannot be denied 
e Navy Missile Power Weakened.—The Navy’s plan to 
convert cruisers for launching the Polaris missile went down 
the budget drain along with a request to start procurement 
of long-range items for additional Polaris submarines. 

For about $40 million the Navy estimated it could equip 
the nuclear-powered cruiser Lonc Beacu, during constru 
tion, to handle 16 Polaris missiles. It also has plans to install 
Polaris launchers on eight other cruisers slated for eventual 
looks now, 


these vessels will carry only batteries of Terrier or Tartar and 


conversion to missile cruisers. However, as it 


Talos missiles with Asroc, an antisubmarine weapon, to be 


added in the 1961 conversions. 
The budget took another swipe at Navy plans in that a 
supply vessel for the Polaris submarines must be a surfac« 


vessel instead of an undersea craft. This could be a chink in 


the armor of invincibility for these submarines as many Ger 
man U-boats were trapped when they came up to resupply 


from surface ships that had been under surveillance. 


shox 


e No Boost for Space Program.—Operating on a 


string has brought the launching of large space vehicles to 


a dead halt. We are out of boosters No moon shots or 


planetary observations to match the Russians are possible 


until 1961. 

The story: The last available Atlas went up in the recent 
unsuccessful moon shot; remaining Atlas production is com 
mitted to military tests or the Mercury man-in-space program 
which is not to be delayed; an additional Atlas ordered now 
would take fifteen to eighteen months to deliver; and shortly 
after that Atlas-Agena and Centaur, rockets of greater thrust 


than Atlas, should be ready. 
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Instant Readiness 


An Editorial 


HE kaleidoscopic image of world events, the cunning 


of Communist aggression, and the annual wing-ding 


about the national budget vis-a-vis the strength ot our 
armed forces, combine to emphasize a few basic facts. More 
over, the times demand a frank and fearless appraisal of the 
tacts of life concerning our national defense and especially 
the armament-readiness seyment of it. This is the part ol the 
national-defense structure that requires time—and lots of it 
-to bring armament into being 
We can appropriate dollars by the billion, but we can’t 
appropriate a single moment ol priceless time. Time is the 
quantity in our defense equation which varies inversely as 
the square of the striking power of a potential enemy. Hence 
it is that the term, “industrial preparedness,” to which the 
Association devotes all its 


Ordnance energies, 


readiness 


American 
means instant modern weapons in being now. 
There are two present conditions which need some analysis 
in the light of this situation. The one ts in the area of nuclear 
testing; the other the burden placed upon the besieged tax 
payers to foot the bill if we are to put and keep our defense 
house in order The two are not remote aspects of the prob 
lem but are prominent in the present picture. The principles 
which apply to them apply in a greater or lesser degree to 


every major need of our detense trained manpower, ade 
f 


quate supplies of weapons, and the capability of maintaining 


and sustaining both. 


N the area of nuclear testing we have bac ked ourselves into 


a corner from which we would do well to move without 


delay. For more than a year now, while our representatives 


h ive 


held 


and those of the Communists argue and debate, we 


stopped all tests—large and small—in this dominant 
We have lost ume while we have kept our word—ti 
cannot reclaim. 

The tragic importance of nuclear testing relates not to the 
big types of nuclear weapons but to the small types. The 
former are too big already; the latter are the key to greater 
hrepower in the hands of the small military unit and eventu 


Atomik 


explosives are the latest application of force in the battle. 


ally in the hands of the individual fighting man 
Development and testing of small weapons are essential now 
if the demands of modern battle are to be met. An agreement 
to stop the development and testing of bigger nuclear weap 
ons is one thing; the development and testing of small 
nuclear weapons is something else again. 

We jeopardize our instant readiness the longer we delay 
the resumption of such tests as applied to small weapons, and 
we waste time in futile debate. This is time we cannot relive 
or gain back. 

The position so clearly stated by Thomas E, Murray is 
eminently sound on the subject of further testing of megaton 
nuclear bombs versus small nuclear weapons. Mr. Murray, 


a member of Council of the American Ordnance Association, 


Atomic | 


Joint Committee of Cong 


is a former member of the nergy (COMmussion 


presently is consultant to the 


on Atomic Energy. He states: 

“Popular opinion, both in America and abroad, rema 
in the grip of an unreasonable and undiscriminating fear of! 
all kinds of nuclear tests. Our Government seems to believe 


yular mandate to stop all nuclear tests There 


it has a poy 
good reason to fear tests of large weapons But tests of sma 


weapons are quite d different proposition They can success 


1 


fully be carried out underground. No hazards result fron 


them 
*T he tact 1S that our security vitally de pends on continue 


progress in perfecting the technology of small weapons 


vi 


this progress cannot be assured without tests. . Limited 


1 : 
war 1s still the real danger and a smalil-weapons program 


in stocks or iow-viel 


the real need. . It we are inferior 


kiloton weapons, we become vulnerabl to a particularly 


insidious form of nuclear blackmail. In a war begun wi 


limited weapons we ht have to bear the onus an 


} mig 


in our own eyes and before world opinion, of 
to use weapons of mass destruction 


“It seems the American people are saying hat the cor 


tinued development of ballistic missil megaton war 
, 


| ] 
security and that the developmen 


heads zs necessary for our 
ssary for our security 


the Wa 


! 
Safely 


- 
of smali nuclear weapons is nor nec 


> 


In other words, the only danger is the Big War 


Survival. The danger ol lit rited War may he 


garded. 


“When people say these two things together, they are 


talking nonsense. And this popular nonsense becomes dan 


gerous when it is made the premise of public policy 


( ye a piece with this point of view ts the matter of 


money Paying the piper is a ftamuliar tune, 


applies to the blem of our nati il defense Art 


Navy, and 


have to be paid later 


entire pro 
Air Force. If the piper is not paid now, he wi 
Hence 


on opp 


and when there is not time 

national budgets and instant defense re 1diness are 
site sides of the Same coin, 

’ , ' 

Defense planners used to think of mobi Zation in terms « 


i M-day 
| 


a declared and the alle Wwance of so mar 
months thereafter to build up needed q 


War on 
intities Of arman 
is the Burns Equa 


Army 


was simply 


to meet the given case The rule, knows 


tion (named for one of our most brilliant Ordnance 


Maj 


preparedness means that stocks plus 


officers Gen. James H. Burns) “Supply 


production must equa 
requirements “s 

The airplane and the missile armed with atomic weapons 
have modified the equation, if indeed they have not replaced 


it, by the simple rule: “Instant readiness.’ Consequently 


costs must now be met in the present and budgets whicl 


neglect to provide accordingly are simply not following the 


constitutional duty ol providing for the common defense 





Outstanding Speakers Mark Sessions 
Of Industrial Preparednes: 


Annual Industrial Pre- 
American Ord 


Association brought into New York 


The Forty-first 
paredness Meeting of the 
nance 
City the usual great crowds of stalwarts 
\n extremely busy 3-day period was de- 
voted to the 
with Wednesday, December 2nd, set aside 


business of the Association 


for bringing the membership up to date 
on national armament preparedness 


On | 


December Ist and 3rd, the opera 


tional aspects of the Association were re¢ 
Post and Techni 


Division officials of the 


viewed by national 
Association 


Uni 


Tuesday, 


The Board of Directors met at the 


versity Club on the morning of 
) 


December Ist. Louis Polk 


the 


president of 


Association, called the meeting to 


order promptly at 9:30 with sixteen men 


} } 


vers of the Board present. Brief reports 
on all Headquarter’s activities were given 
by the responsible staff membe 

and budget matters were explored 


report received from the Association’s it 


vestment counselors. It was announced 
that the annual meeting for 1960 would be 
under Air Fe auspices at 
and the Wright-Patterson Air Force 
on May 4 and 5, 1960 
The Council luncheon 
versity Club 
At the direction of the presiding officer, 
Mr. Polk of the 


committee, E. B. English 


rce Cincinnati 


Base 


also at the Uni- 


followed the board meeting 


the chairmar nominating 


report d the 


names of the twenty-four members of 
Council at large who had been elected an 
Paul L 
and Chemical Corpora- 
tion Calif Duffy, 
Ford Motor Company Mich 

William K. Fitch, Pittsburgh, Pa.; Helge 
Holst, Arthur D. Little, Inc., Cambridge, 
Mass., and Edwin W 
Mills, Irc., Minneapolis, 


Following the luncheon, 


the following directors Davies, 


Food Machinery 


San lose Irving \ 


Dearbort 


Rawlings, General 
Minn 

the Council 
and other guests of the Association were 
treated to an informal talk by Maj. George 


Fielding Eliot Major Eliot spoke 


against the “bureaucratic quagmire” 


out 
that 
wastes the time of top civilian and military 
officials. He called for more competition 


less concern about interservice rivalry, 


individual capabilities 


National Member 


ind emphasis on 


In the afternoon the 


Meetin g 


ship Committee 


Club to 


, 
resuits 


report on 
efforts to date and to explor 
could be 


niques that 


the Association membershi 


Several Posts reported great succes 


many useful ideas were pre 


new members and 
his membershiy 
president 


h of the for 


sessions or 


the brill 


ficers 

pe;re 
represented Lieut. Gen. 
Comman 


Corps, 


Smedberg, III 
United Stat 

Robert M. Lee 

Defense Command 


These o 


mande Tr, An 
Colo 
] + 


needs to mazntat 


At the 


aders respot 


aftern 


d producing new 
ev were doing to sup 
ating forces. They wer Li 
H. Hinrichs, Chief of Ordnar 
states Adm. Paul D 
Chief of the Bureau of Naval Weapor 
Ger Wilsor 
Development, d States 


Polk and Col 


Army; Rear Stroop 


and Lieut Roscoe C Deputy 
Chief of Staff 

Air Force. Mr 
Marsh, A.O.A 


+} ] 


national 


vice 


presid 


1¢ re chnica Di SIONS 
at the morning and afternoor 
spectively 
The Armament Preparedness 
Howard A 
Researcl ul 


Washingtor 


introduced to the 


speaker was Dr 
uty Director, 

Department of Defens« 
He was 
over 600 members pac ked into the Star 
Waldorf-Astoria by 
ves, president of the 


Wilcox 


mbhiag 
asset Dlage 
light Roof of the 
Lieut. Gen. L. R. Gre 
Ne \ Y rh Post Dr 


ust give greater ¢ 


1! 


we 1 


ing 


portation and a more 
nuclear submersible 
meeting in 
Waldorf- 
Anthem 
Hor 
Protestant Episcopal 
of New 


York 
Groves, the presiding officer, 


vening dinnet 
Grand Ballroom of the 
Astoria opened with the National 


by the Right Rev 


torma 


and an invocatior 
ace W 


Bishop 


B Donegat 
of the Dioces« Gen 


eral mtro 


duced Mr Ik as toastmaster who em 
- | } 


phasizec ortant place of the 


Ordnance Association in the coordinatiot 


Nation’ 


ymiimn« 


of the 1 defense forces 

members an 
out the objec 
tives f tl \ssociation. He asked Gen 


lacob introduce the hon r 


cuest | Lor , Cabot Lodge 
United 
Nations 


ntative to the 


Devers recounted 
nasterful tasks ; ymplisl 
Colonel Lodg who 
World War 
invasion ¢ 

Lieut Campbell, Jr 


t ociation, read the 


director cita 
d the Williams Gold 
Harvey C. Knowles, 


the Association 


tion tl 
Medal 

r vice presid ! of 
presented the n 


Ambassador 


economic aid 


urged that more ot 
be mneled through the 
United Nations to av e difiieu 


the unilateral prog ind vet 


rams 
support of the uncommitted nations 
to rising Communist 
“No 


Russians 


competition 


said reason to be alarmed because 
the 


Cadillacs,” but he 


steak or drive 
added, “I 


welcome broadening of the competition to 


want to eat 


would al 
yvoutTd aiso 


such things as free speech and the right to 


throw an administration out of o 


¢ 1 
Iree clections 


The activities on December 3rd were 
of the Exec 


the A.O.A 


University 


devoted to an all-day sessior 


Board of 
the 


utive Technical 
Te chnical 


Club 


Divisions at 
Colonel Marsh 


presided over the discussions ot 


ex-officio chairman, 
current 
operations and plans of the tecl 


nical groups. The Executive Technical 


all the 


Divisions 


Board consists of chairmen of the 


sixteen Technical 
large 


the 


e activitie a 
committee under 


General Groves gave 


-e in handling the many 
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details and making certain that the dis 
tinguished guests received all due cour- 


tesies. 


Executive Board Of The 
Packaging And Handling 
Division Meets In Cincinnati 
John W. Ramo 
Wooldridge Inc 


man of the Packaging and Handling Di 


Kraus, Chompson 


Cleveland, Ohio, chair 
vision, called a meeting of the Divisior 
Board 
plant in Cincinnati, Ohio, on October 19 
1959, 

The Materials Section chairman, Cecil 
D. Young, 


Cincinnati, 


Executive at the General Electric 


General Electric Company, 
activities of his 


Approval was given to a limitec 


reported on 
section 


project to consolidate military and Federal 


specifications for like items to furthe 
standardizatior Another study 
onsolidating packaging organizatior 
liscussed at length, but no actior 
further review 


thorized p< nding 


liscussion Mr Kraus phasized — the 
\.O.A 


overlap or compete witl 


policy of avoidi projects that 
work being done 
by other organizations 

Harold Kilmer, North American Avia 
chairman of the 


tion, Inc., Downey, Calif., 


Container Design Section, reported that 
this Section is growing and is currently 
Air Matériel 


survey 


orking closely 
Command on 
The Producti 


was reported or 


upment Section 


Corps result indicated 
the OM is d 
nent gener 
than anythir 
Further di 
litional areas 
improved 
equipment, 
technical i 
Army Or 
gram for 


ng also 





San Francisco Post Visits Defense 
Facilities During Annual Meeting 


The San Francisco Post visited 


October 28th 

climaxed the ¢ 
ner meeting 
Union Oil 
on “Natior 
fense.” 

The program was arranged 
guidance of Post President Jack L. Ashby 
Steel Corporatio 


president of Kaiser 


Vice-president E. Finley Carter, director 


rf 

program cl 

dinner u 
\pprox 


sembled at 


transportatior 

ities trom 

the Post. The plant 
Eitel-McCullough 


tr 


world’s largest manu 


Three new San Francisco Post Directors, left to right, Col. J. M. Stark, in- 
dustrial consultant; Marron Kendrick, president of Schlage Lock Company; and 
W. J. Maytham, vice-president of Westinghouse, are presented by E. Finley 
Carter, Post vice-president, to Col. Leo A. Codd, second from right, national 
A.O.A. vice-president. Col, L. H. Harrison, Post secretary-treasurer, is at right. 


January-February 1960 


tubes 
DI and 
. 
he ordnance livision of Fou 
ery and Chemical Corporation, 


preparing to produce the Army's new 
urmored M-113 


aluminun 


sorne 
j 
nel Carrier, 


erect 


Llawk 


nysical 
missiies 


h followee 


poration, W 
Sylvar 

rratior 

Busines 

Stanf 

also had 

the tour 

Lawrence 


presenta 


Award for | 
Ground 
server ( Inited States ar 
reference to | 


Makir ‘ 


long experience n radio and televisior 


Canada 


and to his entertainment 1n 


ing World War II, he 


1s¢ 1 calli tO nore awareness 


hospitals dur 


evoked continual 
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A.O.A, visitors watch helicopter demonstration at Hiller Helicopter Corporation. 


hard-won progress and inspire them to 
continuing tech- 
The 
“This 


accept the challenge of 


nological development. message to 


you, he made clear, is: land is 
worth fighting for.” 

At the speakers’ table were Col. H. H. 
Heuer, Sixth VU. S. 


gave the invocation; E 


Army Chaplain, who 
R. Peterson, Post 
Standard 


Maytham, 


vice-president of 
Walter J. 
Post director and vice-president of West- 
Corporation; J. A. 


director and 


Oil of California; 


inghouse Electric 


Butts, Post director and president of Gen 
eral Metals Corporation; Willis M. Haw 
Lockheed 
Division; Col 
Sixth 


kins, assistant general manager, 


Missiles and Space Fred 


Gosiger, Ordnance officer, Army ; 


Col. L. H 


urer and commander of the 


Harrison, Post secretary-treas 
San Francisco 
Ordnance District. 

\ week prior to the fall meeting a spe 
cial luncheon meeting of the Post’s board 
was arranged at the Pacific 


A. Codd, 


of directors 


Union Club to honor Col. Leo 


Col. John M. Stark, U.S.A. (Ret.), standing left, who twice served as secretary- 
treasurer of the San Francisco Post, receives a token of the members’ appre- 
ciation from Lawrence S. Fletcher, Post representative on the A.O.A. Council. 


McCullough, executive vice-president of 
Eitel-McCullough, Inc.; J. M. Hait, Post 
director and executive vice-president of 
Food Machinery and Chemical Corpora- 
Charles Bond, Jr., com- 
Air 
Carter ; 


Pe yst 


Gen 
the 28th 
Mr. 
Stark, 


tion; Brig 
Division; Mr. 
Mr 


director; W. E 


manding 
Fletcher ; Thompson ; 


Colonel 


executive vice-president of the Associa- 


tion. 


\ssociation policies were discussed and 


the congratulations of the Association 


offered for the splendid membership 
growth of the San Francisco Post of over 


twenty-five per cent in both company and 


individual members during the past year 





Heavy Ammunition Groups Discuss 
Technical Problems At Fall Meeting 


R. L. Telford, Mason & 


Mason Company, chairman, presided over 


Hanger-Silas 


an action-packed meeting of the Bomb, 
Warhead & Artillery Ammunition Divi- 


598 


held at Aberdeen Proving Ground, 
Aberdeen, Md., on October 7th. 
the 


Pyrotechnics 


sion 


Three Sections of Division—the 


Container, Fuze and Sec 


held scheduled meet 


heard 


tions individually 


ings and technical papers during 


the forenoon, while the afternoon sessio1 
of the Division as a whole was devoted to 
the presentation of an Brig 
Gen. Merle H. Davis, yearly activity re 
ports from all Section chairmen, and a 
featured address by Dr. W. C. McCrone 
of McCrone Chicago, Ill, en 
titled “Crystallization of Explosives.” 
Dr. McCrone illustrated with slides an¢ 


address by 


Associate Ss, 


| 


color movies the facts that properties ot 
explosives can be determined solely fron 
crystallographic examination and that dif 
ferent crystal forms of a given explosive 


can behave as if they were totally di 


er 
ent explosives 

General Davis presented an amusing as 
well as thought-provoking discourse con 
cerning the inevitability of present mis 
siles and rockets when the whole perspec 
tive of ammunition is considered 

At the morning session of the Fuze Sec 
James E. Burke 
had come for a greater ex 
the fuze 


tion, Chairman stated 


that the time 
change of information between 
and arming specialists of the various mis 
sile contractors and military agencies with 
their industrial counterparts. 

Attendees also heard members of the 
faculty of Franklin Institute discuss “Sup 
Programs” together 


porting Research 


with a briefing on “Timer Problems” by 


C. Staley of the 
Special Weapons Ammunition Command 
Military Py: 


Herbert 


U. S. Army Ordnance: 
otecl 
Ellern 
well attended 


Frank A 
Albuquerque, 


The session of the 


nics Section, with Dr 


chairman, presiding, was 


Featured speakers wert Goss 
Jr., Sandia 
N. Mex : 
ponent Reliability,” 
Missiles 
eral, Fla 
Flashes and 
Trailing.” 


The Container Section, headed by 


Corporation, 
who discussed “One Shot Co 

and Daniel D. Collins 
Firing Laboratory, Cape Canay 
“Pyrotechnical 


Missile 


who spoke on 
Flares in Guided 
Har 


vey C. Simms, also held its final session 
at this time 
Yearly activity 


the Division 


reports were made t 


membership by General 
Davis, chairman of the Bomb and War 
head Assembly Section: Donald P. White 
Section; Har 


chairman, Container Sec 


chairman, Cartridge Case 
vey C. Simms 
James E chairman, Fuze 
Brig Joel G 
Loading Section: Dr 
Ellern, chairman, Military 
Section; and Mr. Telford, substituting for 
Chairman Walter N 
Shell and Warhead 
Telford introduced all 


and expressed his thanks for their 


tion: Burke, 
Holmes 
Herbert 


Pyrotechnics 


Section : Gen 


chairman 


Howley, Ir., of the 
Section Mr 


consultants 


Body 
also 
serv 
ices 

Guest speaker for the evening session 
Col. Buck, 


officer of Arsenal, 


was Champlin commanding 


Picatinny whose sub 
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ject was “What's Special about 
Weapons?” | 1 Bu ealt 


factors a 


I 


arative cos 





Los Angeles Post Is Host To A rmy 


Commanders During Ordnance Wee 
®& 


It was Ordnance Weck for the A 
Los Angeles from October 14th 
l6th where Lieut. Gen. J. H. Hinri 
Chief of Ordnance, had ordered a conter 
ence of all his field commanders. The Lo 
Angeles Post members were hosts or co 
hosts for many of the unclassified events 
incident to the meeting 

Maj. Gen. W. E. Laidlaw, commanding 
general, White Sands Missile Range, was 


guest speaker at the introductory lunc 
eon on October 14th in the Cocoanut 
(,rove, Ambassador Hotel Over 3 
members of the Los Angeles Post and the 
Chamber of Commerce were present to 
welcome General Hinrichs and his officers 
and to hear General Laidlaw describe the 
latest achievements in missile testing at 
White Sands. The assemblage of over 125 
Army Ordnance personnel with General 
Hinrichs included the Ordnance district 
chiefs, ner: deputies from his 
Washingtor quarters, and the com 
manders of arsenals, commodity con 
mands, and Ordnance districts 

At the A.O.A. reception that evening 
a large number of the industrialists of 
Southern California took advantage of 
the opportunity to become acquainted witl 
the leaders in Army Ordnance 

The climax of the session was a forn 
dinner at the Ambassador Hotel on 
lay, October 15th, in honor f Gener: 
Hinrichs where over 700 members 


; 


ruests met with the distinguished men 


Army Ordnance 
[The meeting was opened by a pledg 


of allegiance to the Flag led by Robert 
C. Geffs, regional vice-president ] 
A.O > followed by the invocatior 
ered by Lieut. Col. Emanuel Carl 
U.S. Army, Chaplain at Fort MacArthur 
C. C. Gabrielson, Post president, wel 
comed the guests and introduced the toast 
master, Kenneth T. Norris, a former Post 
president and national regional vice- 
president 
Mr. Norris in introducing the 
table guests called on Norris Poulson 


h ! 


mca 
mayor of Los Angeles and a newly elected 
director of the Post, who welcomed Gen- 
eral Hinrichs and his “team” to the city 
Col. Leo A. Codd, executive vice-presi- 
dent of the Association, closed the intro- 
ductions with a message from Louis Polk, 
A.O.A. president, and then made a sur- 


prise award of a testimonial to Mr. Norris 


from the American Ordnance Association. 


The citation read in part: 


January-February 1960 


‘Ardent p 
tion expert 
leader, Mr 
well as the ful 
he Norri 
Nation's 
Now in the cold war 
support the detense effort 
struments and component 
arsenal. Mr. Norri 
been a stauncl 
the American 
in the activities « 
General Hinr 
address entitled 
which he 
erations 
industry 
military 
costs and 
greater consideratior 
search, simplificatior 
The vem ral 
sessions of 


( onterence 


sense ot value S 
Ordnance’s success 


direct 


making to et 
our allies 
Other 


ar 


( ompat 
de nt, | 
mation 


| irestone, 


commanding off 

nance District 
Also, Donald 

dent, Doug! 

Adm. Jack P 

cific Missile Rat 

J. E. Fishburt 

Chamber of Comn 

Bank of An 

dent, greater 

ciation of the 
resident of Wart 

In Rear Adr 


commander, 11th 


General 


Ritland Addresses 


Lone Star Post Members At 
Meeting Near Fort Worth 


WwW. W. 


Thomas Conducts 


Meeting Of The Drafting 


Section 


At Detroit, Mich. 





Association Affairs 


Post and Division Activities 





Biggers, Chrysler Corpora- 
Association’s Board 


by Robert Re 
tion, a member of the 


of Directors. Following a discussion of 


Section operating rules and regulations, 


activity reports were received from twelve 
Subsections covering various specialized 
ireas such as lists associated with draw- 
ings, drafting for numerically controlled 
machining, and grading scales. There also 
was a panel discussion on “Military Qual 
with panelists 


ity Control of Drawings” 


from the Services and industry 


Reuther, Convair, Forth Worth, 
“Vendors Data Sub- 


followed by one that 


Jol n 
prese nted a paper on 
mittal Experiences,” 
raised the moot problem, “What Drafting 
Must 


Rights,” by 


about Propri 


Scott, 


Learn 
dD. S 


Management 
etary Garrett 
Corporation, Los Angeles. 

A round-table discussion of “The Use 
~ Industry Drafting Standards for Mili- 
tary Procurement,” with participants again 
and industry, 


representing the services 


concluded the meeting 





Surface Preservation Section Members 
Present Technical Papers At Meeting 


Max B. Roosa, Parker Rust Proof Com- 


pany, Detroit, Chairman of the Surface 


Preservation Section, Production Tech- 


niques Division, conducted the twenty- 


( ct yt er 


Calif 


Section on 
Monica, 


The Section was greeted by R. C. Ge 


sixth meeting of the 
19-21, 1959, at Santa 


\.0.A. regional vice-president ; Col. P. H. 
commander, Angeles Ord- 
District; and Col. J. M. Gruitch, 


chairman of the Division 


Scordas. Los 


hance 


Papers presented on the opening day in- 
Particular Re 
Metals,” 


LaQue, vice-president, develop- 


cluded: “Corrosion with 


gard to Couples of Dissimilar 
by F. I 
ment and research division, 
Nickel Company; “Finishing and Corro- 
\ir Weapons In- 
Norair Divi- 


“Lacquer 


International 


Prevention in the 
by J. E 


sion, Northrop Aircraft, Inc 


sion 
dustry,” Seymour, 
Refinishing Systems for Missiles,” by H 
Aberdeen 


L.. Ammlung, Proving Ground, 
Md.; “‘The Behavior of 
Treated Alloys 


Therefore,” by S. Goldberg, Navy Bureau 


Chemically 
and the Specification 
Proper- 
A nodiz- 


Director of 


f Aeronautics; “Development, 
and Characteristics of Hard 


by J. E. Trankla, 


search, Anochrome Corporation; 


ties 
ing,” Re- 
“Surface 
Preservation Program,” by D. B. Hanley, 
Office Army and “De- 
velopment of Polyurethane Coatings for 
\tomic Thermal Control,” by A. S. Dal- 
ton, Wright Air Development Center 
On the 


chief of Ordnance, 


second day the 


he ard 


Preservatives and Lubricants,” 


following six 
papers “Fluorocarbons as 
Ordn 
by H 


nance 


were 
ince 
F. Davidson, Navy Bureau of Ord- 
Nickel Chromium 


“Duplex and 


Diggin, 
vice-president and technical director, Han 
son-Van Winkle-Munning Company, Ma- 
tawan, N. J Missile 


Rebuild Resulting from Design and Con 


Plating Systems,” by M. B 


“Problems in 


struction Characteristics,” by L. O. Gil 
Island Arsenal, U. S. Army; 
Anodic Coatings for Mag 
nesium,”” by F. S, Williams, Naval Air 


Material Center; “Ordnance Corps Mate- 


bert, Rock 
“A Study of 


rials Standardization Program,” by L. | 
Fall, Watertown Arsenal, U. S. Army 
and “Stripping Paint from Aircraft 
Missiles,” by S. Spring, Kelite Corpora- 
tion, Los Angeles, Calif 

On October 21st, Darwin Jenson, Doug 
las Aircraft ( was host to the 
Section for a Douglas Thor 


plant in Santa Monica. He also was mod 


and 


“ompany, 
tour of the 


erator for the presentation of four papers 
following employees of the Thor 
Aluminum 


Tagged Organi 


by the 
missile plant: “The Study of 
Surface Properties with 
Molecules,” by R M 
Embrittlement of High-Strength Steels,” 
by G. E 
Coatings for Corrosion Protection of Mis 


Brown; “Hydrogen 


Dennis; “Development of Paint 


sile and Support Equipment,” by M. W 
Larson; and Diffusion in 
Steels,” by A.D 
The last 
Norris 
With 
Turco Products, Inc., 
and R. C. 
arrangements for the 
The meeting is 
scheduled for March 15-16, 
Arsenal, N. Y. 


“Phosphorus 
Warren 
afternoon was spent at the 
Plant, Vernon, Calif 
Norris- Thermador 
of Los Angeles, 


Booth of Turco man 


Thermade rT 
Douglas and 
was 
cohost 
aged the meeting 
tenta 
1960. 


excellently next 
tively 


at Watervliet 





Admiral Stroop Is Guest Of Honor At 


Luncheon Meeting Of Washington Post 


The Washington Post launched its 
series of monthly luncheon meetings with 
a packed house in Adm. 


P. D the new 


Bureau 0 


honor of Rear 


Stroop, the first Chief of 


Naval Weapons. There were 


600 


over 700 members and guests crowded into 
the grand ballroom of the Willard Hotel 
on Thursday, October 15th. 

Admiral 


with his 


Stroop delighted the audience 


remarks about the absence of 


Lieut. Gen. J. H. Hinrichs, Chief of Army 
Ordnance, carrying on a friendly banter 
that started last 


each Ordnance chief was unable to attend 


in absentia vear when 
the meeting at which his opposite number 
was speaking 

The 
historical anecdotes 


the Naval 
established 


admiral related some interesting 
about early Chiefs of 
that 


noted the names 


Bureau of Ordnance: was 
in 1842. He 
of the many past Chiefs of the Bureaus 
are still living, and he paid special 


Adm. W. S 


sons, the Navy’s leading atomic weapons 


who 
tribute to the late Rear Par- 
expert, who died while serving as Deputy 
Chief of the Bureau of Ordnance 

The admiral explained the reasons for 
combining the Bureau of Aeronautics and 


the Bureau of Ordnance and the objec 
tives of the new Bureau of Weapons. He 
then described the organization of the top 
echelons and outlined the duties of those 
who were to be his deputies and assistant 
The composition of the new Bu 


reau is described on page 562 


chiefs 


Prior to Admiral Stroop’s pre sentation 
Post President Stewart 


siding officer, thanked the 


Magee, as pre 
members of the 
excellent arrange 
A.O.A 
He also put in 


golf committee for the 
had made for the 


September 


ments they 
tournament in 
a strong plea for all members of the 
Washington Post to bring more members 
into the organization 

At the head table 
E. Dixon, Chief, Bureau of Aeronautics 
Adm. | F. Metzger, Assistant 
Bureau of Naval Weapons, Con 
Adm. W. A Schoech, Dep 
uty Chief, Bureau of Naval Weapons 
Gen. J. W. Cave, Assistant Chief 
Ordnance, Program 

Adm. C. T. Booth, 
Chief, Bureau of Aeronautics, 
Programs; Rear Adm. J. E 
Assistant Chief 
Procurement; Capt. M. A 
tant Chief, 
tenance; Capt. F 


were Rear Adm. R 
Rear 

Chief, 
tracts; Rear 
Brig 
Coordina- 
Assistant 
Plans and 


| Yodsor 


of Army 


tion; Rear 


A¢ ronautic Ss, 
A ssis- 
Main 


Bureau of 


Bureau of 
Hirsch, 
Bureau of Aeronautics 
A. McKee, 
Program Director of Surface 
Weapons Systems: Capt. H. A. Seymour, 
Bureau of Naval Weapons, Assistant for 


Ordnance, 


Staff organization 
The new officers for the 1959-1960 sea 
son introduced by Mr 
Presidents M. C 
FE. Haines, and Se 


Reed. 


Magee were Vice- 
Richmond and William 
retary-Treasurer W. ] 


Underwater Ordnance Group 
Holds Fall Meeting At The 
Academy Of Sciences, D.C. 


Adm. A. G. Noble conducted the fall 
meeting of the Underwater Ordnance Di 
National Academy of Sci 

(Continued on p 


vision at the 


603) 
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space power problems? 


When you’re 250,000 miles 

from conventional power Py Ss ae 
sources, you don’t have to > 

depend on limited-life batter- 

ies to supply electricity. = 


RADAR COMMUNICATION 


Hoffman solar energy converters offer a reli- 
able and practical solution to the problem of 
power in space. As the nation’s leading pro- 
ducer of silicon solar cells, Hoffman has 
acquired unmatched experience in this field 


ELECTROMECHANICAL SOLAR POWER SYSTEMS MANAGEMENT 


and is furthering the study of space power 
problems through its Advanced Development 
Section. Already tested and proved in U.S. i’ 
space probes and satellites, Hoffman solar 
cells can solve your space power problems. 


AVIGATION FIELD SERVICES 


Hoffman /s.sctromics CORPORATION 


Hoffman Laboratories Division 


3740 S. Grand Avenwe. 1 Angeles 7, California 


ficant developments at Hoffman have created positions for scient 
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Where shall we put your payload? We can put your 50-pou: 
miles up or your 1000-pound payload 57 miles 1 
it our OW! 
( res ct for sma 
vVnol JOD OF any part. Just find VOur need 
we'll do the rest. Cooper Development 
Peck Road, Monrovia, California. 


GET THE FULL STORY IN OUR BROCHURE—YOURS ON REQUEST 


Corporation, 2626 Sout 


A SUBSIDIARY OF THE MARQUARDT CORPORATION 


< 


SCIENTISTS, CREATIVE ENGINEERS—INVESTIGATE THIS FIELD WITH A FUTURE, CHALLENGING WORKING ENVIRONMENT IN SOUTHERN CALIFORNIA 
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ences in Washington, D. C., on October Portland, Oreg 
Fas 1959. President Harry 

After being welcomed by John S. Cole- Che toastmaster, Col. Willian 
man, executive secretary, Division of national Council representative 
Physical Sciences, National Academy of Post, introduced Colonel Codd 


Sciences, reports on organization were on the heritag nd ideals of the 


submitted by A. D. Anderson, Cook Elec tion, tracing its development 
tric Company, Morton Grove, IIL, chair- ception following the First W 
man, Fire Control Section; J. McW through the Second World War 
Stone, DuKane Corporation, St. Charles, 

Ill., chairman, Mine Section; and Dr 

G. R. Tatum, president of Vitro Labora 


tories, Silver Spring, Md, chairman, Un- Qualified A.O.A. Members Are Invited 


derwater Missiles Sectior 


Rear Adm. Hubbard Miles, Assistant To Join Technical Divisions, Sections 


Chief, Bureau of Ordnance, presented a 





summary of future plans of naval ord h \ ical a and f th, : — oe > 
nance. Mr. Coleman then discussed the Sections 
} 


] 


interests and programs of the National 


effectively 

\cademy of Sciences quests for 
Rear Adm. H. A. Yeager, the executive he Defense 

for Antisubmarine Warfare Readiness, 

Office, Chief f Naval Operations pre bers in the 

sented a discussion and pictures of anti- the number 

submarine warfare the formatior 
At this meeting Admiral Noble turned tions to hand! 

the Division chairmanship over to Dr tion 

Tatum. Admiral Noble, in recognition of Oualified 

his dynamic and long leadership of the are 

Division, was de ated chairman emeri members 

tus Section. Qualifications 


Dr. Tatum I participant in 





\ssociatior t irs 0 years vas for- 


merly chairman of the Underwater Mis- 


as Secte AAD. See tae Sone arena TEXAS INST RUMENTS 


succeeded in this position by T. E. Lynch, 
Clevite Ordnance, Cleveland. B. W. Ab- 


rams of Clevite will become the Section 


secretary, succeeding V. M. Setterholn TI IN SURVEILLANCE 


of Vitro Laboratori 

Vice Adm. 3rd, is 1 SYSTEMS 

the ivision depu I I ! ng 

Frank D elt Phil ory U. S. Army Signal Corps Osprey AN/USD-5 Combat Reconnaissance Drone 
Philadelphia. Admiral Kitts is currently Produced by Fairchild — Equipped with T! Surveillance Sensors 


DIVISION . INCORPORATED 
~ 6000 LEMMON AVENUE . DALLAS 8. TEXAS 


residing in Schenectady 

Following lunch at the Academy, Rear 
Adm. L. R. Daspit, Director of Undersea 
Warfare, talked about this phase of naval 
operations. There followed a discussion of 
plans and programs of the Divisio 
Sections. The members then moved to 
Army-Navy Club for a receptior 
by the chairman, Admiral Noble, upon the 
occasion of his vacatn the chair to be- 


come Division chairman emeritus 


Columbia River Post Hears 
Colonel Codd At Special 
Meeting In Portland, Oreg. 


The Columbia River Post called a spe- 
cial meeting on Tuesday, October 20th, to 
welcome Col. Leo A. Codd, executive 
vice-president of the Association. A large 
number of members gathered at the Offi- 


cers’ Mess, Portland Air Force Base, 
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MARKEM FIELD ENGINEER 


KNOWS THE RIGHT ANSWER TO YOUR 
MARKING PROBLEM 


There’s a fast, safe, low-cost way to 
put clear, durable marks on your 
ordnance item or package —and your 
Markem field engineer can give you 
full facts. He knows which Markem 
machine, printing element and spe- 
cialty ink or marking compound will 
do the most efficient marking job for 
you — depending on the size and shape 
to be marked, rate needed, conditions 
the marking must withstand. Dozens 
of standard direct, offset and screen 


everything industry needs ... for profitable marking ... since 1911 MA RKEM 


YOUR 


process machines new Unitized 
Printing Heads to combine with other 
equipment ... special purpose ma- 
chines explosion-proof equipment 
- « - quick-change type for short runs 
. . . thousands of specialty inks and 
marking compounds including MIL 
spec types are readily available for 
your needs. Get 
call your local Markem man. Markem 
Machine Co., Keene 9, N. H. 


expe) ienced help — 





Martin's TITAN Intercontinental Ballistic Missile 


PROGRAMMERS 


in Missile Systems 


Ti 


TEXAS INSTRUMENTS 


INCORPORATED 


6000 LEMMON AVENUE - 


DALLAS 9. TEXAS 


Contd. 


tions where there are currently 
but 
Interested and qualified 
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no vaCali 


cies, these vary from week to week 


members 
Section by sub 


mitting an application for each. This ha 
suse each applicatior 


apply for more than one 


reecome necessa®ry 


reviewed by the chairman of the Sectior 


and Division concerned 


Qualilied member an render effective 


Establishment by 


A.O.A 


support to the Defense 


their contributions to the techni 


cal operations 


Yankee Post Holds Meeting 
Aboard Aircraft Carrier 
At Boston Naval Shipyard 

Yankee P: 


ircralt Carrier 


The annual meeting of the 
held on | the a 
U.S.S. Wasp, at 


Shipyard, on Oct 20, 


was 


» South Boston Naval 


1959 


It was preceded by an escorted tour of 


the ship in the | afternoon. For dinner 


the 350 members and friends were treated 


to a wonderful “Chow Down,” with des 


rved on the hangar dec! 
Pre 
] 


opened ne j nual 


sert and coffee s¢ 
At 7:00 p.n 


Schwartz 


lent Ceorge } 


meeting by 


giving a history year’s activitic 


ind graciously thar 
He then 


Ireasurer John ( 


all for their hel; 


ind assistance called on Secr« 


tary Dieselman, for 


the annual uncial report, which was 


read and accept 
Harry Wansker, chairman of the Nomi 


nating Committee, presented for the mem 


officers ane 


The 


further nomina 


bers’ acceptance li of 


directors for the year presi 


dent then asked for any 
tions from the floor, and when none were 
forthcoming a tion was made and sec 


onded that the secretary be instructed ¢ 


election of the officers 


the Nomi 


cast a ballot for the 
and directors as submitted by 
nating Committee 

Capt. ( 


manding officer of the 


U.S.N., 
Wasp, welcomed 
Adm 


mmanding Task Fores 


. 7 
irlyle Ingram, con 


all aboard and then introduced Rear 


Robert J. Stroh, e« 


Bravo, who gave wonderfully 


talk, 


and Haynes, witl 


inter 


assisted | 


esting and instructiv 
Donahu 
slides and motion 
of Task 
fare operations 
At the con 


Schw 


Commanders 


pictures on the operation 


Force Bravo antisubmarine war 


lusion of the talk, President 


ked the naval personnel for 


artz thankee 
then introduced 
pre sident, John H 


nett, who, in a very 


a splendid meeting, and 
the newly elect | Gan 
interesting talk, a 
asked for the ce 


members for the 


cepted the office nd 
operation of 
coming year 
Asa 


suggestion of retit 


postscript to the meeting, 

ing President Schwartz 
the members voted 
the Navy Relief Society 


In addition to Mr 


i donation of $100 to 


Gannett, other newly 
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Asl 
president ; and the following regional vice- 
presidents: P. T. Bodell, Rhode Island 
John S. Massachusetts; and W. M. 
Scranton, New Hampshire. 


elected officers art ley L. Farrar, vie 


King, 


Executive Board Of Research 
Division Meets In Capital 
To Discuss Organization 

Aeronautical Lab 

N. Y 


conducted 


Ross, Cornell 
Inc., Buff 


Division, 


Ira G 


oratory, alo, . chairman of 


Researcl a mect- 
ing of the Division 
Washington, D. C 
1959. The 


tional purposes, 


the 
Executive Board in 
on 
meeting, called 
had the 

Dr. C. R 
International Business Machines Corpora- 
tion, White Plains, N. Y., chairman, 
Mathematics Section; Dr. L. P. Smith, 
North Andover, Mass., chi 
Section; Dr. B. D 
Memorial Institute 


September 17, 
organiza- 
following Board 
De ( 


for 


members present arlo, 


iirman, Physics 


Thomas, Battelle 
Columbus, Ohio, 
and FE. E 


her 


chairman, Chemistry Section 

Foster, Cornell Aero 

Inc., Buffalo, N. Y., secretary 
1 a9 


Discussion centered 


Division 


iutical | 
von the hasic 
jectives of the and the sel 
to assure participatior 


To provide the de 


of members 


qualified people sired 
and 
end 
ned or to be 
dupli- 


communications between the military 


wsed to recomn 
| 


the sciences, it is pro] 


ircas of researcl to e On 


investigated further and to obviate 


cate work by pointing up research already 


accomplished in a proposed area of in- 


vestigation. In addition, Research Division 


members will attend the meetings of other 
Divisional meet 
would 


be the review of research programs pro 


Divisions as well as intra 
ings. Another potential contribution 
posed by the military 

rhe serious problem of recruitment also 
at length. Selection of both 


members and consultants will be care 


was discussed 
fully 
hoth 
and qualified to make 


made to assure that those selected ar« 
interested in defense 
contributions in the areas of mathematics, 


chemistry, physics, and such other sciences 


as will be of interest to Defense armament 
agencies 

It was noted that an annual meeting of 
the 


entirely 


entire Division would probably be 


reporting and plan- 


the 


adequate for 
Meetings of Sections 
would undoubtedly be 

In addition to the 


following 


ning purpose 
more variable 

Board members, the 
attended the 
Navy Bu- 
Handler, 
Army Ordnance; 
Office of Scientific 
Force; Col. G. F. 
Rese arch, U S. 
Mechling, staff 
A.0.A.3 


representatives 
‘apt. L. S. Chambers, 


Aeronautics; Henry 


meeting : ( 
reau of 

Office, Chief of 
Gen. B. G. Holzman, 
Research, U. S. Air 
Leist, Office of Ordnance 
Army; Maj. Gen. E. P 
director for Technical Divisions, 


Brig. 
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——~-_ products 
(GURLEY | 
N_| ~ services 


be sei a? ae CUSTOM SERVICES 

Reticles for Optical and Photoelectric Instruments * Precise Photography * 
Precision Patterns on Glass & Metal « Electroforming and Electroetching * 
Circular, Linear, prince: Spherical Dividing 


ES PHOTOELECTRIC DEVICES 


Shaft Position Seiede + Pulse Generators * Readout Devices for Angular 
and Linear Position 


i). al “SS OPTICAL INSTRUMENTS 
Optical Coincidence Reading Systems * Collimators * Special Optical 
Instruments 


dt Aaa ; SURVEYING INSTRUMENTS 
Transits * Theodolites + Levels * Alidades * Rods + Plane Tables + Field 
Equipment 


Current Meters * Water Level Recorders * Hook Gages 


iar Se). — SS METEOROLOGICAL INSTRUMENTS 
Wind Direction and Velocity + Pilot Balloon Theodolites 


ee ea : 
> Pe 
e pa 


on 


_ +4 


Kale Sa TESTING INSTRUMENTS 
Smoothness, Stiffness, Porosity, Sizing Testers for Paper & Textiles 
May Se oS SEY YT Thilo ea) ke 
Standards of Mass, Length and Volume * Balances 


at Cn 
-, 


Check and mail for literature desired 


W.&L.E.GURLEY / 533 FULTON ST. TROY, NEW YORK 








TEXAS INSTRUMENTS 
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Tl SONAR 
in ASW Systems 


The Sikorsky HSS-IN all-weather anti-submarine helicopter 





TRAINING 
C2 AND TEST 


EQUIPMENT FOR 


AMERICA’S MOST 
OUTSTANDING MISSILES 


al 
| 





Developed and 
Produced by 





Navy's CORVUS Air-to-Surface Missile Designed and Produced by TEMCO 


Ti TELEMETRY 
in Missile Systems 


TEXAS INSTRUMENTS 


INCORPORATED 


6000 LEMMON AVENUE . DALLAS 8. TEXAS 
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and Dr. R. B. Power, Jr., Office, Chief 
of Army Ordnance 


General Ankenbrandt Is 
Named New Chairman Of The 
A.O.A., Electronics Division 


Maj. Gen. F. L. Ankenbrandt, Defens« 
I:lectronics Products, Radio Corporatio 
of America, Camden, N. J., has been 
named the new chairman of the Electron 
ics Division of the American Ordnanes 
\ssociation. He succeeds Dr. George | 
Haller, vice-president, General Electric 
Company, Syracuse, N. Y., who has beet 
chairman since 1957 

General Ankenbrandt, who is admin 
istrator, Global Communications Pro 
gram, DEP-RCA, joined RCA in 1956. A 
1926 graduate of the United States Mili 
tary Academy who obtained his M.S. at 
Yale in 1927, General Ankenbrandt has 
had broad communications and electron 
ics experience with the Air Force, the 
Joint Chiefs of Staff, and the Allied com 
mands in the Pacific and in Europe as 
well as in the continental United States. 


Dr. R. K. Sherburne Speaks 
Before Rio Grande Post On 
New Areas Of Research 


Association activity in the Southwe 
was sparked by the fall meeting of the 
Grande Post on Friday, October 
Members from the White Sands Missil 
Range Fl Paso, and Las Cruces, and ; 
number of students from New Mexico 
State University assembled at the Uni 
versity's auditorium to hear Dr. Russell 
K. Sherburne, Chief Scientist, Whit 
Sands Missile Range, the guest speaker 

Norman J. Riebe, Post president, intro 
duced Dr. Sherburne after a plea for 
greater efforts to enlarge the Post’s mem 
bership 

The speaker’s topic was “New Areas of 
Research of Interest to Ordnance.” He 
discussed the fields in basic and applied 
research where ordnance could look for 
quantum jumps in improved fighting capa 
bility, such as solid-state physics and its 
application to development of new light 
materials and upper air research to in- 


crease missile accuracy 


Capital Cities Post Is 

Host To Colonel Powell 

At Fall Dinner Meeting 
The Capital Cities Post was host to Col 
G. F. Powell, deputy commander, Aber 
deen Proving Ground, at the fall dinner 
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meeting of the Post on Thursday, Octo 


ber 22nd. A good crowd from the Sche 


nectady-Albany-Troy area gathered at 
the Circle Inn, Latham, N. Y., for the first 
meeting during the new season of activity 


Presiding Officer Ross L. Fryer, Post 
president, welcomed the guests and after 
a brief business session introduced Colonel 
Powell who spoke on the place of the 


proving ground in developing modert 


armament for the new Army. He outlined 
some of the changes required by progress 
in ordnance but stressed that tanks, arn 
ored vehicles, artillery, and small arms 
will continue to be essential for our 
ground forces and must be well prove 
before they are handed over to troops 
Colonel Powell also explained the im 
Ballistic 


School 


vortant functions served by the 


Ordnance 


| 
Laboratories and the 


Colonel Chadwell Discusses 
Strategic Air Command At 
Rocky Mountain Post Meeting 


The Strategic Air Command was the 
theme of the annual dinner meeting of the 
Rocky Mountain Post on Thursday, No 
vember 5th. There was a great turnout ; 
the Cosmopolitan Hotel to greet the guest 
of honor, Col. George T. Chadwell, 706th 
Missile Wing, Francis FE. War 
Wyo 


Jame s 


Strategi 
ren Air Force Base 

Post President Colasanti 
sided and welcomed the many guests 
introduced the speaker after a sl 
ness session. 


Colonel Chadwell passed riefly 


the matériel and development aspex 
strategic missiles and discussed the 


command 


sonnel problems of his 
stressed the need for more perquisites for 
the airmen who must maintain a constant 
alert, and emphasized the importance of 
persuading the best men to remain in serv 


ice. 





The March-April 1960 issue of 
OrpNANce will contain all the 
papers and addresses given at 
the sessions of the Association's 
Forty-first Annual Industrial 
Preparedness Meeting held at 
the Waldorf-Astoria Hotel, New 
York City on December 2, 1959. 


These will include the papers 
presented at the morning semi- 
nar on “America’s Future Weap- 
ons Needs,” and the afternoon 
seminar on “The Task of the 
Industry Ordnance Team”; the 
address by Dr. Howard A. Wil- 
cox at the Armament Prepared- 
ness Luncheon; and the address 
by Hon. Henry Cabot Lodge at 
the Industrial Preparedness 
Dinner. 
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Send for our 


LATEST FOLDER 


‘oP apretiey § te 


Cleveland No-LAP Abrasive 
Sleeves and Expanding Drums, 
Belts, Smoke Hole Cleaners and 
Abrasive Cartridge Rolls and 
Mandrels 


MEET EVERY NEED 
... in sanding, polishing and 


cleaning up. 


CLEVELAND ABRASIVES 


give long wear, and their constant 
cutting surface means improved per- 
formance! 


giving complete data 


SAMPLES gladly 
furnished of 


and size you desire. 


Whether the job be great or small, 
Cleveland Abrasives save time, money 
and effort. 


the grit 


THE 


CLEVELAND CONTAINER 


Plants and 


Sales Offices: 


Cleveland 
Detroit 
Chicago 
Memphis 

Los Angeles 
Piymouth, Wis 
Jamesburg, N. J 
Fair Lawn, NL) 


COMPANY 
6201 BARBERTON AVE. + CLEVELAND 2, OHIO 


Sales Offices 

New York City 
Washington, 0.C 
Rochester, N.Y 


ALL-FIBRE CANS - COMBINATION METAL AND PAPER CANS west Hartfora, 
SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES Cone 


. 
Abrasive 
Division 
at Cleveland 


CLEVELAND CONTAINER CANADA, LIMITED 


Piants & Sales Offices: Toronto & Prescott, Ont. - Sales Office’ Montreal 








NEW DEVELOPMENTS 





Missile Detection 
Experiments will be conducted to detect 


and identify by radar incoming 


warheads at a new Advanced Research 
Projects Agency installation in the Pacific 
Ocean. Purpose of the experiments, which 
ire part of Project Defender, is to deter 
mine at how early a time in their traje 
tory a positive identification can be made 
of ballistic missile warheads. 

The ARPA installation is planned for 
location on Roi Namur Island, just forty 
tive miles from the Army’s Nike Zeus test 
installation on Kwajalein Atoll. Targets 
IRBM-type 


Army 


will be unarmed missiles 


Johnston 


launched by the from 
Island, 1,420 miles away, in the Zeus test 
program. 

Two high-power radars will be the 
tracking tools. One, a Radio Corporation 
of America modification of a type orig 
inally designed for the BMEWS system, 
will be acquired for ARPA by the Army 
Ordnance Missile Command through the 
\rmy Rocket and Guided Missile 


The other, an advanced type 


Agency 


| 


designed by 


Raytheon Company, will be obtained for 
the Advanced Research Projects Agency 


by the Air Research and Development 


Command through the Rome Air Devel- 

opment Center 

New Destroyer Leader 
The U.S.S. Dewry (DLG 14), 


a new class of guided-missile destroyer 


first of 


leaders, officially joined the fleet on De- 
1959, in commissioning exer 
yston Naval Shipyard. The 


512-foot, 5,600-ton prototype of the largest 


cember 7, 


cises at the B 


stroyer class ever built is 50 feet longer 
and almost double the tonnage of the larg 
est World War II Dewey's 


irmament and includes the 


destroyers. 


equipment 


latest antisubmarine weapon—the Asroc 
intisubmarine rock ind Terrier sur 
-air guided missiles, designed to 


repel air attack. Conventional armament 


includes 5/45 and 3/50 guns, and tubes 
for antisubmarine torpedoes. 

Implementing this armament are the 
radar and long-range 


detected, 


latest in search 


sonar devices. Once these can 


ke ep an enemy target nder surveillance 
record its height or depth and its course 
and speed. 


Mine Detection Research 
A special facility for experimental re 
search in the detection of mines has beet 


developed by scientists at the U. S. Army 


608 


missile 


Ingineer Kesearch and Development La 
Housed in a 


150 feet long 


oratories, lort Belvoir, Va 


structure 50 feet wide and 


the facility includes 6 test lanes containing 


various inert nonmetallic antitank and 


antipersonnel mines and mine fuzes. Each 
lane contains a different type of soil such 


as clay, magnetic iron oxide, dry sand, 


wet sand, gravel, and loam. 
\n overhead carriage, supporting the 
search head or detection device under test, 


covers each pair of lanes. The carriage 


moves automatically by compressed-air 


drive to avoid interference caused by the 


electric and magnetic fields of electri 


motors. 


Rotating Combustion Engine 


Curtiss- Wright Corporation recently 


revealed a radically new internal-combus 
tion engine that has been developed jointly 
with NSU Werke, of West Germany. D« 


scribed as a rotating combustion engine 


New lightweight engine. 


with only two moving parts, full details 


will not be announced until the engin 


which has a range of from 100 to 700 


4 


horsepower, is in production next year. .\ 


mit in the 750- to 5,000-horsepower 


also is under development 


Compact and lightweight, the rotating 


combustion engine requires no valve 


springs, camshafts, pistons, or connecting 


rods. Working on a trochoid principle, the 
rotor inside the engine chamber and th 
crankshaft are the only two moving parts 
\n automotive carburetor supplies a mix 


ture of gasoline and air to the Tigre 
chamber through a side wall port tl 
engine’s rotor turns, the 


pressed and 


mixture is com 


fired by a single spark plug 


The exploding gases deliver the power to 


the crankshaft through the rotor. Exhaust 


fumes escape through another port in the 


chamber wall. There are three power 


sequences per revolution té the crankshaft, 
continuous intake, 


maintaining an almost 


compression, ig! Ilia 


haust cycle. 


Weapons via Computer 

The Navy has turned to electronic data 
processing to keep track of its weapor 
and ammunition in shore bases and ships 
located around the world. The Navy's 501 
system, devised by the former Bureau ot 
A, will 
become a chief logistics aid to the newly 
established Naval Weapons 


he system will provide worldwide daily 


Ordnance and developed by R¢ 
Bureau ol 


inventory, production, and quality control 
of all Navy time they 
through the 
are expended in traiming exercises 


weapons from the 


start production line until 


they 
or actual warfare. 

Eventually, the system will be employ« 
logistics control on none» 


pendable items—such as guns, gun moun 


for ove r-all 


t 


and missile launchers—as well as for 


financial management, quality evaluatior 


and research project management 


of the Bullpup 


Improved Bullpup 


\ more lethal ver 
air-to-surface missile is in production and 
will soon he operatiotr l The improved 
missile, designated ASM-N-7Za, will have 


a prepackaged liquid-fuel motor, replac 
pre] 


ing the present solid-fuel type; a mor 


powerful warhead; and an improved guid 


ance package 


estimated that the improved 


It is 
weapon will cost considerably less than 
the earlier production model. Costs have 
been reduced through improved produ 
ind higher quality stand 


Martin Company 


tion techniques 


ards deve lope d by the 


High-Temperature Metal 


\ rare metal called gallium phosphide 


which will withstand temperatures up to 
1,500 help to 


degrees Fahrenheit, may 


solve the heat-barrier problem encoun 
tered by electronic parts in nose cones of 
missiles fired into outer space. The Army 
Signal Corps has built an electronic diode 


using this material which has withstood 


temperatures seven times higher than sil 
con and germanium, previously used in 
electronic diodes 

The material also may be used in build 
plants for space 


ing solar-cell power 


stations, and as a rugged core of tiny 
electrical devices it may be used in mak 
ing electronic parts for missiles and space 
probes of the future. (Contd. on p. 610) 
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ya aed, Tov .' 
air transportable shelters 





lightweight 

high-strength shelters feature 
new design and versatility 
to meet global requirements 


Designed and produced by specialists in air- 
craft/missile weapon systems and subsystems 


for varied ground support applications. 


To support the mobility concept of current global strategy, 
Aeronca has developed a new line of airborne shelters. These 
rugged shelters . . . designed to house specialized equipment 
and personnel in the field ... weigh 40% less than previous 
units of comparable size. And because of their flexible interior 





arrangement, diversified payloads can be mounted without 
structural modification. Aeronca air transportable shelters 
also feature new design, construction and materials concepts 


TESTED TO MILITARY SPECIFICATIONS 


Aeronca shelters have been proven by 


severe structural, environmental and svit- 


to achieve maximum versatility high strength-weight 
ratios . . . world-wide all-weather application . .. low cost 


mass production. 


ability evaluation tests conducted by 
U. S. Military Forces. 











FOR DETAILS AND 


SPECIFICATIONS... 
write today for new 


Bulletin AS-103. 





RORCA 
_. manufacturing corporation 
1718 GERMANTOWN ROAD *« MIDDLETOWN, OHIO 


REMOVABLE SIDE BOX SHELTER 
ASC 30-8 features detachable equip. 


MODULAR SHELTER 
Model ASC 10-14 is used in the ground Mode! 
support complex of a current operational ment boxes ond collapsible construc 


tion 





missile system fast, easy field erection 


Operational expansion has created openings for additional senior engineers. Write to W. W. Gordinier, Personnel Manager. 
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Electromechanical 
Components and Systems 
Capability 


AIRESEARCH ACTUATORS 
FOR VALVES 


AiResearch leads the industry in the 
development and manufacture of 
actuators for valves — meeting the 
most critical weight, size and perform- 
ance specifications. 

This rotary actuator for a fuel shut- 
off valve is torque rated at 20 lb/in 
at 7 rpm with 100 lb/in peak torque. 
It is environmentally sealed against 
liquid and vapor fuel. 

AiResearch diversification and 
experience provide full capability in 
the development and production of 
electromechanical equipment and 
avionic controls for aircraft, ground 
handling, ordnance and missile sys- 
tems of all types. 

— 
A.C. and D.C. Motors, Generators and 
Controls * Inverters * Alternators * 
Linear and Rotary Actuators * Power 
Servos * Hoists * Electrical Pyrotechnics 
* Antenna Positioners * Positioning 
Controls * Temperature Controls + 
Sensors * Williamsgrip Connectors ° 
Static Converters. 

Your inquiries are invited. 


THE CORPORATION 


AiResearch Manufacturing Division 
Los Angeles 45, California 
LEE PAE: A Bs TEE 


(Contd.) 


New Developments 





Lightweight Sonar 


Limited 


1:4 
light 


production of a new, 


weight, long-range, helicopter-borne sonar, 
designated AN/AQS-10, was announced 
recently. The AN/AQS-10 is a 


sonar with a range 


360-de 
gree active scanning 
of over 10,000 yards, comparable to that of 
shipboard equipment. “Dunked” from a 
Sikorsky ASW 


cable, the device presents both visual range 


HSS-2 helicopter by a 


and bearing information, as well as audio 
signals, to the sonar operator and the pilot. 

Che new sonar’s greatly increase nge 
makes it possible for the all-weather heli- 
search area well over 


“dunk- 


1 
also 


copter to cover a 
ten times that searched by current 
ing” sonar The in 

multiplies the speed at wl 
making the heli 


lastest 


uch a searching 
helicopter can advance 
copter capable of tracking even the 
submarines. 

I ach 
\OS 10 


“ping” transmitted by 


covers a 1&80-degres 


transmissions covering the entir 


Equipment now in use covers 


degrees with each “ping,” requiring 


transmissions to cover a 360-degree | 
ron Developed by 
new sonar is now 
the Sikorsky divisio 


Ce rpc ration. 


VTOL Research Craft 


Bell Aircraft Corporatio 
powered VTOL airplane 


control 


Thermionic Generator 


noving parts, 


a rocket 
electric power to rut 

guided m 
losed b 1e Radio Corpora 
ica and tl Hunter- Bristol 


Thiokol 


venerator already 


watts of power directl i 
of nearly 


perature heat source—an output 


80 watts per pound of its 3'2-pound total 


weight. Coupled to a Thiokol solid-fuel 


rocket motor in a special test mount, the 


tube has generated useful levels of power 


directly from the rocket exhaust heat 


during preliminary evaluation tests 


Electronic Fortress 
\ radar colossus, the Air Force’s AN 


+ 


FPS-35, recently was constructed at the 
Thomasville aircraft control and warning 


Alabama. 


part of a vast 


site, This electronic fortress is 
network of advanced radar 


stations guarding America from attack by 


Missile warning radar. 


Company 


Vy Nom 


aesign V | 


and test this radar. Production 
il FPS-35 


equipment 


New Radar Tube 
\ ywerful 1 le 


j 
el abl 


defense 
, 
track orm 
! 
missiles at 
tainty. The 
high-power 
Army by perry vi ( Company 
Great Neck 
Signal Corps 
Ability of tl 


erate and 


$1.688.811 


klystron both to gen- 


precise ontrol a large amount 


of high free uel y radar power Rive 


greater accu y, speed, and certainty in 


tracking fast-moving targets at 
ger ranges than heretofors 


The new kly 


mucl lor 


achieved tron can generate 
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Thc Felt ¢ IMAGINATION IN SPACE 


the 18th century illustrator @ ‘ Since Creation, man has looked out on space. 


is an imaginative a a At first, unknowing and incurious; then with 
on, based on Greek the beginnings of understanding; now free 
f 


J space pro- and able to explore. Yet to move in space 
/ n by mo? le power ‘ 

purse ee calls for wholly new concepts of energy 
h iterpretation ut : : : : 

shes reghak: =. Chis, then, is the working philosophy of 

hy wood engraving ts one in : . ; 

Hercules in chemical propulsion: To design 

a serves of similar works P : | 

; lyf and manufacture highly concentrated packages 

undertaken espectatty Jor : . 

Hercules by Brame of energy as propellants and rocket motors: 
€7TCULES O USSEL- : 6. 


noted graphu artist each compatible, controllable, predic table: anc 


each perfected for its spec ific mission. 


HERCULES’ BACKGROUND: A half-century of 
creative tmagination in the evolution of propellants 
from she tgun pu uder t Space propulse n; encompassing 
research, de sign, enginee ring, and slajj organizal 


£ 
fe ? the production of the most advar ced prope lla» fs 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 








SYSTEMS 
ENGINEERING 


and 


SYSTEMS 
MANAGEMENT 


New Developments (Contd.) 








The strategic battlefield and support requirements of the modern 
ARMY for mobility, communications, and dispersion require the 
broadest and most sophisticated engineering solutions. The General 
Electric Company, through its SPECIAL PROGRAMS SECTION, is 
now staffing to meet this critical need 


Within SPS, a technical team has been created to focus all of 
Generai Electric's varied technical capabilities on the solution of 
the Army's requirements. Its small numbers afford maximum free- 
dom and informality and permit an unequalled flexibility in respond- 
ing to the Army's needs with advanced systems concepts and 
Systems management approaches. 


In staffing our technical positions we have chosen men of the 
highest ability and achievement; men who have broad experience 
in various facets of their technical fields. Each of them sees his 
discipline as an elemental part of the whole system and conversely, 
recognizes that the most sophisticated system is but an integration 
of complex technologies. Many hold advanced degrees (although 
this is not a prerequisite). Most are thoroughly familiar with the new 
Army's requirements (again, not essential). All thrive on the chal- 
lenge of building a vital new group and the unlimited opportunities 
which it presents. 


A limited number of these opportunities still exist — all at the 
senior level. Included are positions in MISSILE ENGINEERING, 
WEAPONS SYSTEMS ENGINEERING, COMMUNICATIONS, MICRO- 
WAVE & RADAR, NAVIGATION & GUIDANCE, PASSIVE DETECTION, 
DATA LINKS, NUCLEAR WEAPONS EFFECTS, AEROBALLISTICS, 
and SYSTEMS ANALYSIS. 


Confidential interviews will be arranged very shortly for qualified 
candidates with our Manager of Engineering or our Manager of 
Electronics Engineering. Interested individuals should direct their 
response to: 


Dr. W. Raithel, Manager—Engineering 
Special Programs Section, Dept. 317 


GENERAL ELECTRIC COMPANY 
21 S. 12th Street * Philadelphia 7, Pa. 


*The Special Programs Section moves in February 1960 to a 
completely new facility on the Main Line—Philadelphia’s finest 
and one of the country’s most attractive suburban locations. 


S 
PRoGrams [GENERAL @@ ELECTRIC 
SECTION 


Ssee&vree#eseée CEP ARTMEN T 


2a as sf 


A Department of the Defense Electronics Division 








more power per wave length than any 
microwave radar tube currently in use. 


Solar Energy Converter 

The world’s largest solar energy con 
verter, “Big Bertha,” unveiled recently by 
Hoffman Electronics Corporation, con- 


Solar converter has 7,800 cells. 


verts sunlight into electricity by means 
of over 7,800 solar cells, similar to thos: 
used to power instruments in U. S. earth 
satellites. Big Bertha was used for the 
first time to power a door-opening device 
during the dedication of the new $2 mil- 
lion Hoffman Semiconductor Center in 
El Monte, Calif. It has been installed 
permanently on the Center’s roof to pro 
vide electricity for the solar-energy ex- 
hibits. 


“Solid-State’’ Automatic Pilot 


An automatic pilot with no moving 
parts is being developed by the Bendix 
Aviation Corporation. New developments 
in solid-state electronic circuitry now 
make it possible to eliminate all electroni 
cally actuated mechanical devices between 
the “input sensors” and “muscles” or out 
put servos, of aircraft flight control sys- 
tems, according to engineers of the cor 
poration’s Eclipse-Pioneer division. It is 
claimed the new developments virtually 
will eliminate such time-honored devices 
as rotating shafts, gear trains, cams, 


motors, and relays 


Painted Insulation 

A new insulation that can simply be 
painted or sprayed on electrical equip 
ment subject to high-voltage discharges 
that cause the rapid breakdown of con- 
ventional insulating materials has been 
developed by the Westinghouse Electric 
Corporation. The new insulation dries to 
form a smooth and attractive painted sur 
face and, at the same time, gives standard 
insulating materials as much as 300 times 
more resistance to breakdown by elec- 
trical arcing or “tracking.” The new in 
sulation bonds itself to other basic insulat 
ing materials to form a new surface with 
outstanding physical, chemical, and elec 
trical behavior. 
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it takes knowledge in depth to bring a military contract through on sched- a ~, 


ule, whether prime or sub. We have it: our specialists in metallurgical re- ~ 

search, development engineering, production engineering, fabrication and line 

assembly have had long experience working with DOD and contractors, on _ ey Th 
systems. We back them up with five large aE BS. 


metalworking and manufacturing plants. If our capabilities in these fields can - 

help you, contact one of our sales offices or: Director of Defense Products, 

American Car and Foundry, Division of QC f Industries, joke heaaan Tes te 
750 Third Avenue, New York 17, N. yp « Sales Offices: New York the looder and transport 
Cleveland—Washington, D.C.—Philadelphia—San Francisco—St. Louis. petite Vong 
Aircraft Corporation: prime 
contractor for the ‘Rascal’. 






AMERICAN CAR AND FOUNDRY 


DIVISION ACF INDUSTRIES, INCORPORATED 


Products for Defense 


For example: Missile Ground Support and installation Equipment 
Artillery Shelis « Radar Structural Members + Armor Plate + Armored Vehicles 





AMERICAN CAR AND FOUNDRY 


NOW-TWO MONOGRAPHS ON CIVIL WAR ARMAMENT 


By Col. Berkeley R. Lewis 


This, the second in a series of monographs on Civil War armament, is a 
detailed study of the small-arms and artillery ammunition used by both sides in 
that conflict. It contains official lists of ammunition types and quantities, along 
with descriptions, charts, and authentic drawings. Included are service test data, 
with comments on characteristics, plus a discussion on powder manufacture. 


In this precis, Col. Berkeley R. Lewis (Ordnance Corps, United States Army, 
Retired), covers a period of many advances in ammunition—advances which 
greatly influenced military arms and tactics. Colonel Lewis, a well-known 
weapons historian and small-arms expert, is author of “Small Arms and Am 
munition in the United States Service.” 


$1 to A.O.A. members $2 to nonmembers 


32 pages—45 line drawings 


By Harold L. Peterson Peer. Saas. 


The essential information on Civil War weapons, in one convenient booklet. 
Included are comprehensive charts, illustrations, and concise, authoritative text 
giving the performance and military characteristics of the principal small arms 
and artillery of the Civil War. The text is by Harold L. Peterson, a recognized 
authority on American arms and armor who has written several outstanding 
books in this field. 


20 pages—47 line drawings $1 to A.O.A. members $2 to nonmembers 


“‘Notes on Ordnance’’ and 


“Notes on Ammunition” are the TO: A.O.A. Book Service, Mills Building, Washington 6, D. C. 


first two monographs of a series : : ; : : , 

Send me ........ copies of Notes on Amzuiunition of the American Civil War and 
to be published by the Ameri- 
as od copies of Notes on Ordnance of the American Civil War. My check for $ 
can Ordnance Association in ob- : 

is enclosed. 
servance of the forthcoming cen- bone eet . 
f ’ 8 PLEASE [] Iam an A.O.A, member ($1.00 for each copy) 

tennial of the War between the CHECK | Membership application & dues enclosed ($1.00 for each copy)* 
States. Subsequent studies will ONE ] I am not an A.O.A. member ($2.00 for each copy 


cover other categories of Civil 
. NAME 
War armament. 


ADDRESS 
CITY, ZONE, STATE 


* Use application form on page 643 to enter ne 
order. 


ve membershif 
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MATERIALS PROGRESS 


George S. Brady 





Research Volume and Digestion. ome interesting 
tions, unusual in the political held, ar ywitained in 


economic report of the policy planning group of one 


| 
national political parties. It forecasts that expenditures f 


t 


nical research will increase from the $10 billion this 
$36 billion by 1975. At first glance the figure appears far 
but it is only an increase of 3.6 times in 15 years. In the 40 years 
since 1920, research expenditures have increased more that 
times, most of the increment being in the past 20 years 
If the figures of the Statisticians are correct, we are 
spending an amount for research equivalent to 4.8 per cet 
our gross national income. Thus, if we continue researc! 
at the same percentage rate as today, the figure of $36 bil 
for 1975 is not excessive; it is too small. 
We are not concerned here about 
whether or not we can afford to spel 
our income for research; our tech 
we can coordinate, digest, and utilize 
ing mass of scier Forgeable Tungsten. 
At a recent n 


speaker declare 


( 


practicing doctor 
research and kee 
iulvocated the 
electronic computer 
late the patient's sympton 
tronic ~ ain” 
experts. 

Che field of industrial mate 
that of materia medica, and 


designers and engineers 


f the 

colleges a curricul 

received consi 

vear 

the Institute Process 

solved. It is t 

increasingly imp 

of technical liter 
The few sciet 

economic system 

opinion that the Russian f us in their 

(HM) 


lating, digesting, and disseminating technical 
savings in time and money on resear 

the latest data from Western scientific papers 
lications, and put them into practical operation r: 

Within a short time after a recent announcement of the devel 
opment of a cylinder block of a high-silicon aluminum alloy witl 
the hard needlelike silicon crystals sodium-modified to give good 

achining properti a 1 oT was placed Italy f 

casting nit i I ) or producing tru r . Nonorganic Adhesive. 


tract to the iif 


of that alloy 
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Materials Progress (Contd.) 





the temperature limit of these has been a little above 200 degrees 
Fahrenheit. 

The Marblette Corporation, Long Island City, N. Y., has a 
new epoxy, Maraset 617, that has a heat-distortion point as high 
as 425 degrees Fahrenheit, and gives a shear strength for an 
aluminum-to-aluminum bond of 1,380 pounds per square inch at 
500 degrees Fahrenheit. But the Navy is searching for bonding 


materials that will withstand temperatures above 800 degrees 


Degassing Metals.—In order to improve its high-alloy tool 
and die steels 1. Finkl & Sons, Chicago, lll, has developed a 
method of degassing the steels, with more than 60 per cent 
removal of hydrogen. Hydrogen in steel is believed to be the 
cause of the small cracks that develop under severe tool service 
Che degassing is done in a vacuum chamber, with a steam and 


helium gas jet that carries the contained gases to the surface. 


Explosives Metal Forming.—Metal forming by explosives has 
now gone beyond the experimental stage and is being used by 
the Kya leronautical Company to produce jet engine parts 

metals that are otherwise expensive to draw The dic 
lank is lowered into a iter-filled tank, and the 


detonated under ter, forming the metal to the 





ie at speeds not possible | itther drawing methods 


one of the explosives used, produces a pressure of 





illion pounds p square inch, Despite such hig! 
nstantaneous acti its the use of low-cost dic 


or plastics 


US NAVY BU. OF ORD Copper Nose Cone.—The nose cone of the Atlas missile, pt 
luced by the I n Gordon wt 1 stated to be the larg 


est copper die forging ever mad he billet, of 99.9 per cent pure 








copper, was forged in a 50,500-ton pres 1 the tinished forming 
was done in an 18,000-ton press 5 


2 feet deep, with a wall thickness « 




















Super Bronze Propellers—lLarge marine propellers, up to 
ex O20 TR twelve feet or more in diameter, and weighing about five t 
‘ 


rat ’ Freeport 


In the drawing above, a reinforced plastic sas Mes cline alee died tos tha apie: th hepeynstied ie 
battery shell that we have made in quan- 11 eran ae ace eee oe 
tity for the U.S. Navy Bureau of Ordnance. niall te etal 

Tolerances were tight ...such as +.002” 
on this 10-1/4” dia. part, which had a wall 


thickness of only 3/32”. 


Asphalt 


t action ot gZ 
. netroleum asphalt. as 
Production was successful, thanks to tech- cum ssprelt, 
‘ jo 1 I about ten per cet 
niques we were already using for volume pro- 1ormally used for runways. 
duction of reinforced plastic pressure tanks. 


Small Rubber Parts.—Miniature rubber parts for such elec 


tronic uses as bushings, seals, gaskets, and insulators are now 


The same techniques can solve your prob- Ce ee le ee 
lems! Whether it’s tanks or tubs or parts, mpany, Solon, Ohio. Bushings are produced as small as 0.050 
call us or write. We’ll tell you what’s pos- | Gameter, with a OOlZ-mch bore. Ditierent types of ayn 
sible and whether it’s practical. 


thetic rubbers are used to meet varying service conditions 


Miniature Nylon Screws.—Another service to miniaturization 





1 the watchmaker-size machine screws now being molded 


structural fibers,inc. | 2° 0 soma ieee Ea 
"FIFTH AVENUE + CHARDON, OHIO ioe bac yealencl caw algal mame egniclomnggensiag 


tae « 








nonconductivity ; mportant in meters, com 
it electronic assemblic he ultrafine threads ars 
REINFORCED PLASTIC PRODUCTS BY THREE PROCESSES: cite im emt acta, Pretent dacs coe O58. 1.22 ond 48 
+ internal pressure molding \foaldine ’ = artehe ¢ ohes le ner incl 
+ matched die molding since tes ea oo 
* premix molding 


1 represent 


nid. on p. 618) 
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MC1 guided missile crane assembles Matador guided missile. The 17,000-lb.-capacity Austin- Western 
crane is mounted on U. S. Air Force truck to form part of mobile transport and launching team. 


Austin-Western—creative engineering for 


missile, rocket ground support mobility 


equipment. Learn how Austin-Western’s 
engineering and production facilities 
can help solve ground support prob- 
lems to meet new concepts in missile 
and rocket mobility. 


Austin-Western is geared to design, 
develop and manufacture the mobile 
and materials handling requirements of 
missile and rocket ground support pro- 
grams. A-W equipment plays an im- 
portant role in Pentomic plans calling 
for mandatory micromatic precision 
control, maximum roadability and 
maneuverability, off-road flotation, 
gradability, and trouble-free general 
performance. 


Construction equipment pioneer 


100 years’ pioneering in the development 
and manufacture of high-performance 
construction equipment gives Austin- 
Western an invaluable fund of experience 
to draw from in meeting new challenges. 
Engineering missile and rocket ground 
support units with the desired strength, 


speed, maneuverability and versatility 
is an example. 

Typical of Austin-Western’s partici- 
pation in the defense program is the 
production of the MCI guided missile 
crane (pictured above) assigned to the 
Matador and Mace programs. 

Austin-Western’s exclusive all-wheel 
drive and steer provides maximum trac- 
tion and mobility —torque converters 
give smooth, cushioned starts—fully 
hydraulic crane boom action delivers 
unequaled precision. The simplicity and 
ease of hydraulic controls eliminates 
operator training and operational errors. 
A century of experience guarantees 
dependability. 


Send for free bulletin 
Write us today for the latest bulletin 
describing A-W missile ground support 


_— 


Mobile A-W sweepers—ideal for keeping jet 
runways free of damaging objects . . . tops for 
cleaning missile sites, large areas. 


Austin-Western offers a full line of 4x 4 and 6x 6 power graders, compaction equipment, sweepers and hydraulic cranes 


2 =, 


Austin Ge 


o> G 
A e 
ERs iw PpROY 


’ 
> WAI @ STEFAN consraucnon couiemenr ovision 


AURORA, ILL. 


BALDWIN: LIMA: HAMILTON 


Power graders ° 


Motor sweepers ° 


Road rollers . 


Hydraulic cranes 





It takes 
pressure 


to contain 
pressure! 


This tremendous mandrel forcing its way through a white- 
hot billet of steel, under great pressure, is the first step 
in making a USS National Seamless Steel Cylinder. 

Heated to 2300 degrees, the billets are pierced to form 
rough cylinders for further drawing into desired length, 
diameter and wall thickness. Finished cylinders, depend 
ing on final use, may vary in length from 3 to 80 feet 
and be up to 24 inches in diameter. National Tube Divi- 
sion produces some cylinders with 3-inch wall thickness 
to contain pressures as high as 10,000 psi. 

If you have a gas storage problem, you can count on 
the strength and dependability of USS National Seamless 
Steel Cylinders. Write to National Tube Division, United 
States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 

USS and National are registered trademarks 


“The world’s largest and most experienced manufacturer 
of tubular products” 
National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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New Insulation—The Linde Company, New York, N. Y., 
vas developed an insulation for liquid hydrogen cylinders (minus 
252 degrees centigrade) which, with a thickness of one inch, 
ives an evaporation loss of only two per cent per day. The onc 
inch insulation consists of about eighty alternate layers of alumi 
um foil and glass-fiber paper mat. The foil jacket containing 

e insulating layers is evacuated to an extremely low pressure 

thermal conductivity is about 0.000025-B.t.u. per hour pet 


l‘ahrenheit. 


lin Coating Magnesium.—An improved process tor 
magnesium parts so that soldering can be done easily ts bei 
| by Brooks & Perkins, Inc., Detroit, Mich. The parts are 


opper-plated and then tin-plated, after which they are dipped in 


bath of hot oil at about 450 degrees Fahrenheit, the melting 
int of tin he hot dip fuses the tin coating, filling all the 
microscopic pores and Qiving an ad nt and corrosion-resistant 


urtace 


Ultrafine Aluminum Powder.— The vy hi a researcl 
ntract with the National Research poration for the devel 
ultrafine aluminum powder. Fine aluminum powders 

have particles 6 to 10 microns in diameter. The con 

has been able to produce a powder with an average diam 


of 0.03 micron, with no particl reat han one mi 


(0.000039-inch The extremely igt 


surtace area per unit Oo 


} 
11 


iss gives such a powder high energy reactivity for bombs and 


pyrotechnic devices and also for chemical uses. It may also be 
possible to use a proportion of aluminum powder in some hi 

1 
l 


energy tuels 


Data on the method of production so far have not been d 


osed, but the company believes that extremely fine powders « 
| an be made. These should be valuable for the 
I 


uri 


ts by powder metallurg i" he high surtace 


f the ultrafine particles would g an almost molecular 


not possible in the sintering of ordinary powders 


Large Sapphire Crystals.—By improvements 
flame fusing very fine pure aluminum oxide powder, the Lind 


mipar n producing singl ry S sapphire as lars 


seven s in diameter. The cr 
strength, a le 
nsmission than quartz | ! ng point 


about 2.000 deg Centigrade he c il : made it 


ape 
Battery for Missiles. 8-volt sil inc battery desig 
a 


ie by ! ‘ra mpany Denver, Colo 


a space ¢ 3 by 3 by 4.5 incl 1 hi 19 cell 


constructior he battery actuates in | a second a 
e-ampere current, with a 1 nu current 


imperes 


Recrystallized Mica.—Mycalex Corporation of America has 
unnounced that it has succeeded in producing mica sheet by recry 
tion of the synthetic mica flakes. Sylvania and other con 
ave been working on the problem, but results have 
unnounced Recrystalli ed c will represent 
in the heretofore difficult mica problem 
of splitting, testing, grading, and working the relatively 
small pieces from imported natural mica has been tedious and 
costly, and the natural mica at best is irregular and unreliabk 
Synthetic mica flakes are uniform in quality, and the type of 
ljusted to meet service conditions. But in bonding 


into sheets. the dic lectric strength and heat resistance are de pe nd 


mica can be ac 
ent on the resin bond. The new sheets made by recrystallization 
of the flakes without a binder have a dielectric strength of 1.300 
! 


volts per mil and a heat resistance equal to the natural heat 


resistance of the type of mica used 
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THE LARGEST 
PLATE STRETCHER IN 
OPERATION TODAY: 

















This heavy-duty plate stretcher at Kaiser Aluminum's 
Ravenswood pliant is the largest in the metals industry today 
it can turn out stretcher-leveled, stress-relieved 


plate of 640 square inches cross section (compared to the 





industry's previous maximum of 350 sa. in 
its tremendous 30,000,000-pound pull virtually doubles 
any previously-existing capacity 


POUNDS PULL 


Maximum Plate Dimensions 
160 inches wide 

60 feet long 

6 inches thick 


640 SQUARE INCHES 
CROSS SECTION 
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KAISER ALUMINUM’S . i: a, 
GIANT NEW 

PLATE STRETCHER IS 

- READY NOW TO SERVE 
THESE MARKETS. .. 


ALUMINUM 


Diversified eleefra echanical 


sae "s voe-VoP-Tol Tita’ 


AlResearch Actuation Systems For 
Portable Radar represent a typical electromechanical systems 


application in ground support equipment. Two types of AiResearch actuation systems 
are now in production for the Army’s mobile trailer-mounted ground radar unit. They 
consist of a manually operated antenna folding storage system and an electrically 


powered antenna elevation system. 


Designed to operate under the most severe 
environmental conditions, this type of 
electromechanical system can operate on 
60 cycle A.C., 400 cycle A.C., or 28 volt 
D.C. Other suggested applications include: 
missile launchers, missile ground handling 
and support equipment, armored vehicle 
fire control and ballistic handling systems, 
and mobile communications equipment 
requiring servoed actuating systems. 


THE 


AiResearch leadership in the development 
and production of electromechanical 
equipment for aircraft, ground handling, 
ordnance and missile systems of all types 
also includes such recent examples as 
spoiler servo control systems, magnetron 
and Klystron tuning devices, and safe-arm 
mechanisms for missile igniting. We invite 
you to submit a problem statement of your 
electromechanical requirements. 


CORPORATION 


U.S, Army Signal Corps ground 
portable radar unit operated with 
two AiResearch electromechani- 
cal actuation systems. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix 


{rizona 


Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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NEW, 
HIGH 
CAPACITY 
COMPRESSOR 


BY STRATOS 


The PCM3-4—a compact 3000 psi 
compressor delivering 12 scfm. 


Ideal for ground support and airborne 
applications, this compact new com- 
pressor delivers 12 scfm of air at 3000 
psi. A four stage compressor designed 
in a 90°V shape, the unit weighs less 
than 39 pounds; its envelope measures 
only 13.5 inches in diameter and 1814 
inches in length, Self cooling by an inte- 
gral fan plus an efficient inter-cooling 
system are provided. An unloader valve 
and a pressure regulator are incorpo- 
rated for automatically controlling 
output and inlet pressure, The compres- 
sor can be operated with an unpres- 
surized inlet. The PCM3-4 is adaptable 
to turbine, hydraulic or electric drive. 


SPECIFICATIONS 
COMPRESSOR 

Discharge Pressure Maximum Rated 
Delivery Capacity Rated 
Compression Stages 4 
Speed Rated 4000 rpm 
Driving Horsepower 13.5 
Inlet Pressure 14.7 psia 
Inlet Temperature 59°F 
CONTROLS 

Cut-in—Cut-out Differential 
Cut-in Pressure 

Cut-out Pressure 

Pressure Relief 
ENVIRONMENTAL 

Low Temperature 

High Temperature 


3000 psig 
12 scfm 


300 psi 
2800 psi 
3100 psi 
3300 psi 


— 65°F 
. +165°F 


STRATOS 


A division of Fairchild Engine 
and Airplane Corporation 


Western Branch: 
1800 Rosecrans Ave., 
Manhattan Beach, Calif. 


Main plant 
Orinoco Drive, 
Bay Shore, L.1., N.Y. 
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Explorer VII Satellite 

The Explorer VII satellite, launched 
by the U. S. Army at the direction of the 
National 
istration, contained seven experiments de- 


\eronautics and Space Admin 


signed to extend knowledge of outer space 
and particularly cosmic-rediation activity. 
The launching vehicle was the Army’s 
Juno Il—the 
the Pioneer 1V space probe in an orbit 
March 3, 1959. The 


weighs 91.5 pounds and employs 


same rocket which placed 
around the sun on 
satellite 
the latest developments in space technol 
ogy (see front cover of this issue) 

fabricated, 


Army 


Che satellite was designed, 
and tested prior to launch by the 
Missile 
Missile Command. 


Agency of the Army 
ABMA was 
responsible for the Jupiter rocket, and the 
NASA Jet 


signed the high speed cluster 


Ballistic 
Ordnance 
Propulsion Laboratory de 


rhe satellite is using the sun to power 


its radio transmitters and internal elec 
two 


that 


tronic mechanism. It is girdled by 


rings of solar cells—sun batteries 


convert the sun’s light directly to elec 
tricity. The 2,866 cells on the rings are 
designed to provide a minimum of 5 watts 
of electrical power continuously as long as 
the satellite remains in orbit 

This power package, developed by the 
U. S. Army Signal Research and Devel- 
Fort Monmouth, 


is used to radio back information 


opment Laboratory at 
N. J., 
on such important space phenomena as 
heavy ions, cosmic rays, radiation balance 
solar X-rays, and lyman alpha 

Power for the new vehicle’s experi 
mental equipment, the telemetering radio, 
and the tracking transmitter will come 
from the solar cells and, during the 
from tiny nickel-cadmium 
storage batteries charged by the solar cells 
flow 


regardless of the spin or tumble of the 


hours 
of darkness, 

lo ensure constant of electricity 
space vehicle, the solar cells are grouped 


in six equal power units, any one of 


which will provide the necessary five 


watts. At least one group will be in full 


sunlight at all times the satellite is not 


in the earth’s shadow 


New Radar Probe 


Construction of a radar equipped with 


a 1,000-foot-diameter spherical antenna 
to be directed vertically for use in iono 
spheric measurements, has been author 
ized by the Ad- 
vanced Research Projects Agency. 

The Air 


Command has been directed to let a con 


Defense Department's 


Research and Development 


tract to Cornell University, Ithaca, N. Y., 
for the design and construction of such a 
radar for installation in Puerto Rico and 
behalf of 


to administer the contract on 


ARPA, 

Called a “vertically directed ionospheric 
radar probe” the device can use incoherent 
backscatter radar to measure electron 
density and temperatures as a function of 
exceeding 


height and time to a distance 


one radius of the earth; to measure auroral 
ionization ; to detect transient streams of 
particles from outer 


charged coming 


space; to explore the existence of a ring 
current; to obtain radar echoes from Mars 
and Venus; and to map areas of the 
moon and sun 

Its significance to the Defense Depart 
ment is its ability constantly to probe the 
upper atmosphere and provide information 
assist in the detection and 


which could 


identification of objects in space 


lon-Propelled Vehicles 

The advantages of ion engines for space 
transportation were described recently by 
Dr. Ernst Stuhlinger, Director of the Re 
Army Bal 
that 


Projects Laboratory, 
Missile 


ion propulsion offers great usefulness be 


search 
listic \gency. He declared 
cause of the large payloads it can trans 
port. He predicted that electrically pro 
pelled vehicles would populate space by 
1970-1975 but that their application will 
remain limited to the space beyond any 


Within 
chemically 


earth's 
fueled 


appr eciable atm sphere 


atmosphere, he said, 
rockets are definitely superior because of 
their much larger thrust potential 

\ basic ion system would employ a nu 
clear power supply, an energy-conversion 
plant transforming the heat of fast nuclear 
fission into electric power, an ion source, 
and electric thrust chambers 

Dr. Stuhlinger envisaged these possible 
uses for ion propulsion systems as the 
space program moves forward: 

1. To lift 
satellite orbit into high orbit. For exam- 
ple, a payload of 50 tons could be trans 
ported from an orbit of 400 kilometers 
to 40,000 kilometers in 
about 23 days with a propulsion system 
weighing only 22 
could return to the low orbit in six days 


heavy payloads from low 


above the earth 


tons. The tow vehicle 
and be ready to boost another cargo. The 
system would develop 4.5 megawatts of 
electric power 

2. Transportation of a manned satellite, 
orbit close to 
22,300 


after its assembly in an 
altitude of 
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From the Ground Support Division 
of American Electronics, Inc. 


PRECISE PORTABLE POWER 


for reliable preflight checkout 


The Model EPG-2401 Ground Power Supply is typical 

of the universal design developments by the Ground Support 
Division of American Electronics. Reliability in support 
equipment is assured by 

>» Creative Research 

> Precision Design 

> Rugged Construction 

> Rigid Manufacturing Standards 


Years of experience in the design and manufacture of 
Ground Support Equipment has established 
American Electronics’ leadership as producers of 
Portable Power 
Air Conditioning 


” < 
> Mechanical Support cee et ate 
> Electronic Support \ Bigg ‘ 
>» Ground Support Systems » : = 


re 


. 
& 
, 


MODEL EPG-240!1 
SHOWN SERVICING F-106-A 
DELIVERS 

& PRECISE VOLTAGES SIMULTANEOUSLY 
300 volt DC 3.5 amps. 
150 volt DC 7.5 amps 

140 volt DC 4.5 amps 
28 volt DC 75.0 amps 
28 volt DC 100.0 amps 
115/200 volt 400 cycle 20 KVA 
115/200 volt 1600 cycle 12 KVA 
115/200 volt 400 cycle SKVA Engineering opportunities are available 


Please write for our new 24 page brochure on 
Ground Support Equipment 


AM AMERICAN ELECTRONICS, ING. 


( E GROUND SUPPORT DIVISION 
2112 N. Chico Avenue, Ei Monte, California « CUmberland 3-7151 
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Electromechanical 
Components and Systems 
Capability 


AIRESEARCH TEMPERATURE 


CONTROL SYSTEMS 


One of a wide variety of temperature 
control systems developed and pro- 
duced by AiResearch, this magamp 
temperature control system is used 
on the DC-8. It modulates hot jet 
engine bleed air down from 660°F. to 
450°F. for the low pressure pneumatic 
system serving the air conditioning, 
refrigeration and ice protection sub- 
systems. 

AiResearch diversification and 
experience provide full capability in 
the development and production of 
electromechanical equipment and 
avionic controls for aircraft, ground 
handling, ordnance and missile sys- 
tems of all types. 

ee 
A.C. and D.C. Motors, Generators and 
Controls * Inverters * Alternators * 
Linear and Rotary Actuators * Power 
Servos * Hoists * Electrical Pyrotechnics 
* Antenna Positioners * Positioning 
Controls * Temperature Controls + 
Sensors * Williamsgrip Connectors * 
Static Converters. 

Your inquiries are invited. 


~~~ 


AiResearch Manufacturing Division 


Los Angeles 45, California 
ee emmanal 
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Faster chemical rockets would carry the 
surface 
Allen belt of high radiation activity 


crew from earth’s through the 
Van 
to a rendezvous point with the ion “ferry.’ 

3. To power a ferry system that can 
propel heavy payloads to the moon. For a 


payload of 100 tons, the “ferry” would 
weigh 36 tons and would require 52 days 
to reach the moon and 8 days for the re 
turn trip 

4. Manned flights to Mars or 


The Mars vehicle could transport a pay- 


Venus 


load of 150 tons and would have a total 
initial mass of 435 tons. The trip would 
require 300 days, and the return trip 260 
days, allowing ample cargo room for sam 
ples collected on the planet 

5. An unmanned probe with a payload 
of a ton could be placed in satellite orbit 
1.5 years after it left th 
earth. Take-off mass would be about 5.5 
tons. A 


achieve orbit in 


around Jupiter 


similar probe to Saturn could 


‘ 
about 2.5 years 


Army Research Rocket 

The 5-stage Strongarm research rocket 
launched by the Army in cooperation 
with the National Aeronautics and Space 
Administration at Wallops Island, Va., to 
measure upper-atmosphere electron den 
sities, reached an altitude of approximately 
1,050 miles, the highest ever recorded from 
the Wallops station 

Scientists from the Ballistic Re 


Aberdeen Proving 


Army 
search Laboratories at 
Ground, Md., aided by a University of 
Michigan team, employed an Army Hon 


Nike Ajax 


Recruit, and a 


est John rocket, two Army 


boosters, a modified 
“scaled” Army Sergeant to boost the nose 
cone into the upper atmosphere. 

Take-off weight of the 56.48-foot rocket 
The 
temperature-controlled 


was 7,125 pounds instrumentation 
a transistorized 
transmitter and oscillator, was mounted in 
a special fiber-glass nose cone designed to 
protect the equipment against high tem 
designed to 


peratures. The rocket was 


reach a speed of 17,000 feet a second at 
burnout 

From a military point of view, the Army 
is critically interested in data concerning 
the ionosphere obtained by the 5-stage 
rocket. These data will be valuable in the 
study of the environment in which inter- 
continental ballistic missiles and anti- 


ICBM’s will operate. 


Dyna Soar System 

The Air Force recently announced se- 
lection of contractors for the Dyna-Soar 
system. Dyna-Soar is a development proj- 
ect for a manned boost-glide vehicle with 
an ultimate capability for global range 

3oeing Airplane Company will be re 
sponsible for the manufacture of the ve- 
hicle portion of the system and through 
a new management relationship with the 
Wright Air Development Division will be 


responsible for integration of vehicle sub 
systems, integration of vehicle and booster, 
and assembly and test. The Martin Com 


pany will manufacture the booster por 
tion of the system. 

First step in the development program 
will be design and test of a glider which 
will bring a man back to a normal landing 
from hypersonic flight speeds. Unmanned 
gliders, and later manned gliders, will be 
launched from Cape Canaveral down the 
Atlantic Missile Range to explore techni 
cal and military problems associated with 
flight at speeds approaching orbital. 

Dyna-Soar will be developed under new 
management procedures since this is the 
first time the Air Force will be develop 
which draws on existing 


ing a system 


aeronautical knowledge, missile develop 


ment, and initial exploration of space by 
man. The Air Research and Development 
Command’s Wright Air Development Di 
vision will act as systems manager. The 
Air Force Ballistic Missile Division will 
be the principal agency for the adaptation 
of boosters for Dyna-Soar rhe project 


has been funded for $53 million through 


fiscal year 1960 


Space Test Chamber 


altitude test chamber 


An improved hig! 
that duplicates conditions met by mussiles 
and satellites one hundred miles above the 


earth has been put in use at the U. S 
Signal Research and Development 


Monmouth, N. J. At 


essure in the chamber can be 


Army 
Laboratory, Fort 
mospheric pr 
reduced to simulate a virtually air-fre¢ 
environment 

The new test chambe r, a stainless-steel 
cylinder eight feet long and 5 feet in 
diameter, doubles the simulated altitude of 
the 200,000-foot stratospheric chamber 
previously used. It can withstand a sur 
face pressure of 15 pounds per square inch 


inside. A 


system and 


when air is pumped from the 


highly efficient refrigeration 
an array of infrared heat lamps make it 
vary test-chamber 


possible to tempera 


ture from 90 degrees Fahrenheit below 


zero to 300 de grees above 


Safer Heart Surgery 

A new device that increases chances of 
survival in open-heart surgery has been 
developed as a by-product of space-vehicle 
research at the Naval Research Labora- 
tory. The device warms or cools a pa- 
tient’s blood quickly and without damage. 
Used in conjunction with an artificial 
heart-lung, it makes direct-vision opera- 
tions on the open heart safer than ever 
before, according to NRL scientists. 

Surgeons at the U. S. Naval Medical 
Institute have used the apparatus in more 
than thirty human operations and many 
animal surgeries during the past year. 
The development grew out of NRL work 
on heat-transfer processes and propulsion 
systems for military uses. 
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An important new Janitro/ resource: 


Janitrol joins Midland-Ross 


In November Midland-Ross Corporation purchased Surface 
Combustion Corporation, including the Janitrol Aircraft Di- 
vision. The merger enables Janitrol to bring a new depth of 
engineering talent, resources, and systems management skills 
to the missile and aircraft industry. Midland-Ross is a leading 
builder of automotive frames and power brakes, and engi- 
neered atmosphere control equipment for industry. 

You probably will not notice the change; the same sales 
engineers will call on you and you'll deal with the same people 
at Janitrol’s modern new plant. Janitrol engineers will con- 
tinue to help meet your requirements—but the scope of avail- 
able engineering experience will be increased. The group has 
simply moved into a bigger “house” to serve you better. 

When your plans call for heat exchangers, pneumatic con- 
trols, duct supports and couplings, combustion and liquid 
heating equipment for aircraft, missiles and ground support 
—ask Janitrol for a proposal. 

Janitrol Aircraft, 4200 Surface Road, Columbus 4, Ohio. 


ANITFOL AIRCRAFT 


a division of MIDLAND-ROSS CORPORATION 
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21 U.S. missiles rely on Raytheon electron tubes 


__ulMuiMtmé_ 
RAYTHEON COMPANY, WALTHAM, MASS. qb EXCELLENCE IN ELECTRONICS 
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9. Atlas. Aijr 


. Lacrosse. Army. Ground-to-ground 
Prime contractor: Martin. 


.Mace. Air Force. Ground-to-ground 
Prime contractor: Martin. 


. Nike Hercules. Army. Ground-to-air. 
Prime contractor: Western Electric. 


. Falcon. Air Force. Air-to-air. Prime con- 
tractor: Hughes. 


. Sidewinder (GAR-8). Navy /Air 
Air-to-air. Prime contractors: 
Genera! Electric. 


Force. 
Philco; 


. Redstone. Army. Ground-to-ground. 
Prime contractor: Chrysler Corp. 


. Terrier. Navy. Surface-to-air. Prime 


contractor: Convair 


8. Talos. Navy. Surface-to-air. Prime con- 


tractor: Bendix Aviation. 


Force. Ground-to-ground. 
Prime contractor: Convair. 
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. Thor. Air Force. Ground-to-ground. 


Prime contractor: Douglas. 


Navy. Air-to-air. Prime 


contractor: Raytheon. 


Army. Ground-to-ground. 
Prime contractor: Sperry Rand. 


Force. Ground-to-ground. 
Prime contractor: Northrop. 


. Quail. Air Force. Air-to-ground. Prime 


contractor: McDonnell. 


. Hawk. Army. Ground-to-air. Prime con- 


tractor: Raytheon. 


@ 
16. Titan. Air 


17. 





Le | 15) 


Force 
Prime contractor 


Ground-to-ground. 
Martin 
Bulipup. Navy. Air-to-ground. Prime 
contractor: Martin 


. Nike Ajax. Army 
contractor 


Ground-to-air. Prime 


Western Electric 


.Corporal. Army 
Prime contractors 


Ground-to-ground 
Firestone; Gilfillan 


. Bomarc. Air Force 
contractor: Boeing 


Ground-to-air. Prime 


. Jupiter. Army. Ground-to-ground. Prime 
contractor. Chrysler Corp. 
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Automatic Landing System.— North 
American Aviation has developed an au 
system which simulates 


tomatic landing 


pilot reasoning. The system incorporates 
a perceptive flight technique which pro 
vides, in case of flight or approach de 
viations, a newly computed approach to 
the flare path, rather than trying to return 
to the original preprogrammed flight path 
Inputs to the system include altitude, rate 
of altitude change, and time. Actual height 


above terrain is obtained from a radar 
altimeter, directional information from a 
localizer radio beam. 
Ace High.—Delivery has begun of the 
first tropospheric scatter communications 
equipment that will form NATO's “Ace 
High” communications network. Radio 
Engineering Laboratories is scheduled to 
produce 117 ten-kilowatt transmitters and 
328 receivers which will be installed in 41 
stations to be located in 9 West European 
countries. The network 


will be the largest of its kind ever built. 


communications 


Radiation Tracker.—A new semicon 
ductor detection device could find possible 
use in missile and space-vehicle guidance 
Called a tracking 
transducer, the photovoltaic 
tect track any 


emitting visible or infrared radiation. The 


systems radiation 


unit can de 


and electrically object 
device is being manufactured by Electro 
Optical Systems, Inc., under the sponsor 
ship of the Army Ballistic Missile Agency. 

Frequency Allocations.—It has _ been 
that the 
tions Commission is to study the 50 to 


reported Federal Communica 
1,000-megacycle region in an attempt to 
establish improved frequency allocations 


Main 


casting, maritime mobile and earth-space 


items to be considered are broad 


communication services 


High-Speed Plotter.—Development of 
a high-speed digital plotter for the Navy 


has been completed by Lockheed Missiles 





U.S.A.F 


armament 


nel Van Vliet, 


director of 


Lieutenant Col 
Ret 


} . 
electronics, Northeast 


formerly 
lir Command, and 
formerly chief of the Operations Division, 
fir F 


electronics 


orce Ammunition Services, is an 
systems engineer in the Cali- 
fornia Division, Lockheed Aircraft Cor- 


poration, Burbank, Calif 
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and Space Division. The plotter, used in 
conjunction with either the IBM or Univac 
computers, 
connecting wire and cables, over 500 tran 
and 425 
Demonstrating the speed of the plotter is 
the fact that a typical data-reduction job, 
previously taking 106 eight-hour days, can 


printed circuit cards 


sistors, 


be accomplished in 6 days. Two of the 
high-speed plotters are being used to speed 
up the development of the Agena satellite 
in the Discoverer program and the Polaris 


ballistic missile program 


Research Laboratories 


Naval 
the detection of X-ray 


X-Rays. 
has announced 
radiation at altitudes of around 140 miles 
The 
ergy levels as high as 80,000 volts, many 


radiation has reached sustained en 
times that of any radiation previously de 
fact 
that even a quiet sun emits X-rays at a 


tected. Taking into consideration the 


broad range of energy levels, the data in 
dicate that solar atmosphere temperatures 
may be as high as 100,000,000 centigrade, 
many times that of the sun’s temperature 

Radiation Probes.—The Air Force Spe 
cial Weapons Center, which made radia 


tion measurements of the high-altitude 
Argus nuclear explosions, is now sending 
more advanced radiation-measuring equip 
ment to altitudes of from 1,000 to 2.000 
miles in an attempt to obtain further data 


Van Allen belt. The 
packages containing the measuring instru 


on the radiation 
ments are being carried in the nose cone 
of 4-stage 
four probes being conducted from the Na- 


Aerolab rockets in a series of 


tional Aeronautics and Space Administra- 
tion’s Wallops Station, Va. 

The 
scintillator radiation counters, a 


includes 
Schoen 


measuring equipment 
stedt magnetic aspect sensor, and a hydro 
magnetic wave detector. All measurements 
will be made on one-way trips, the equip 
burning up reentering the 


ment upon 


earth’s atmosphere 
Air Trafhe Control.—A new method of 
air trafhe control, which is capable of 
automatically telling ground controllers 
the location, identity, and altitude of air 
craft, has been developed by the Lockheed 
The 


system 


Electronic and Avionics Division 


Li ck he € d 


(Loctracs) is based on the use of coded 


tracking and control 
transmissions from airborne transmitters, 
that of other 


All aircraft transmitters operate 


each code different from 


aircraft 


contains over 15,000 feet of 


on the same assigned frequency, which can 
be any line-of-sight frequency 

Areas to be under surveillance are di 
measuring 70 to 100 
to track 


vided into sectors 


miles on a side. If it is desirable 
aircraft at low altitudes, sectors would be 
reduced to perhaps 30 miles on a side 


Each sector is then divided into squares 
measuring as small as 1/6-mile on a side 
Size of sectors and squares would depend 
mainly upon the precision required in lo 
cating aircraft. 

Major components used in each sector 
are a receiving system composed of four 
receivers arranged in a quadrangle and a 
relay network and surveillance centet 
where the data are correlated, interpreted, 
and displayed to the controller. The sys 
tracking, identifying, 


1,000 aircraft for 


tem is capable of 


and locating more than 


each sector 


Weld-Pack Construction.—A 
“weld-pack,” 


aviation 


new cor 


struction technique, called 
can cut the size and weight of 
electronics equipment by up to 75 per 
cent and more. In weld-pack construction, 
in direct contact 


their leads 


components are stacked 
between two thin Mylar sheets 
protruding through the holes in the sheets 
Nickel ribbon wire is then welded in place 
and complete the 
Mylar 
are used to connect sub 
After 
the module is encapsulated 
The Navy is especially interested in the 
later models of Po 
laris fleet ballistic missiles. The technique 
Associate s, 


to connect components 


subcircuits. Two more sheets with 
a grid of wires 


circuits into a module construction, 


use of weld-pack for 
was developed by Francis 


Marion, Mass 


Radio Telescope.—The Naval Research 
Laboratory is due to complete its 600 
foot-diameter radio telescope in 1962. The 
antenna will 20.000 tons 


will be able to be elevated 180 degrees in 


weigh about 
azimuth, and will rotate through 360 de 
Range of the parabolic 
antenna will be about 38 billion 
years, 19 times that of the 200-inch reflec 
tor telescope on Mt. Palomar, Calif. 


grees in heading 
light 


Superpower Modulator—A_ 100-foot 
long modulator for use in testing super 
power microwave tubes is to be con- 
structed by Raytheon Company. The mod 
ulator, which the company says will be 
the world’s largest, will have capacity to 
test tubes with power levels several times 


that of any now known 


ORDNANCE 





CONVAIR'S TARTAR AND ADVANCED TERRIER 


STRONG RIGHT ARMS FOR YOUR DEFENSE 








GENERAL DYNAMICS CORPORATION 


January-February 1960 





O’er the ramparts... 


U.S. Army’s 


NIKE HERCULES... 


Solid rocket motor 
built by Thiokol for 
Nike Zeus has pro- 
duced greatest mass 
discharge rate and 
thrust of any single 


Through the combined efforts of the U.S. Army, 
Western Electric, Douglas Aircraft, THioKot 
Chemical and other key members of the missile 
industry, America is moving toward the realiza- 
tion of a critically needed anti-missile missile 

The Nike-Zeus system big brother to the 
Army's Nike Hercules which now stands guard 
Over major population centers — is being de 
signed to detect, charge and destroy attacking 
ICBMs many miles from their targets 

Assigned development of the boost for the 
Zeus, THIOKOL has already designed, built and 
successfully test-fired a motor achieving over 


ME Thiokol 


~~ 


ea Ave -——~ 
; mr ~ 
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NIKE ZEUS 


Solid propellant 
motor ever test-fired 
in the free world... 
unleashes more than 


400,000 Ibs. of thrust 


in static firing! 


400,000 pounds of thrust—power enough to de 
liver the instant reach of high altitudes needed 
for effective defense 

While the Zeus booster stands as the most 
powerful solid propellant motor now on record 
it in no way represents the ultimate capability 
of present THioKko. facilities. Current capacity 
includes motors still larger—of ICBM and even 
satellite size 

Under Army direction, and in cooperation 
with Douglas Aircraft. THiokot development in 
the Nike program has advanced the science of 
rocket propulsion 


DOUGLAS 


The Nafion’s Partner in Defense 
ie eS 

y 
Nike Zeus -; 


TT Lathe we 


= 


# 


January-February 1960 





and this is the way the range is run: 


On the Atlantic Missile Range, operation is precise execu- 
tion. Here thousands of engineers and scientists, scores of 
corporations, and dozens of government and military agen 
cies work together, in concert, to achieve significant ad 
vances in rocketry and astronautical exploration 

As prime contractor to the Air Force for operation of the 
Range, Pan American has for the last six vears provided 
range planning, supply, maintenance, data collection and 
ground support engineering services Irom test concep 
tion to critique — for this team and all its projects 

Throughout this period, the key to our strong capability 
has been the operational talent of the creative engineers 
and scientists comprising our technical management staff 
At present, new technical investigations and responsibilities 
create unique opportunities for similarly talented indivi 
duals, particularly those experienced in electronics, quality 
control and facilities engineering. 

If you are one such man, we invite you to investigate 
these openings by addressing Mr. J. B. ApPLEDORN, Dire: 


tor of Technical Employment, Pan American World Air- 


OPERATIO 


ways, Inc., Patrick Air Force Base, Florida, Dept. C-12. 





GUIDED MISSILES RANGE DIVISION - PATRICK AIR FORCE BASE, FLORIDA 
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Aluminum 
fuel tanks... 


Provide 56% weight saving 





Developed by Reynolds, Chrysler and U.S. Army Ordnance Tank Automotive Cot..- 
mand, Detroit, Mich., the new M60 aluminum fuel tanks save 600 pounds, join 
other aluminum components to cut over-all deadweight approximately 6,000 lbs, 


The ingenious fuel tank design by the 
Reynolds engineering staff uses an extruded 
frame covered by a thin gauge aluminum 
sheet to cut deadweight and retain the neces- 
sary strength and durability. 

Proved in over 4,000 miles of rough-and- 
tough testing, these new aluminum tanks 
keep the same configuration as their prede- 
cessor, require no major unit design changes. 
This is just one more example of how 
Reynolds engineering service works with 
military or industrial organizations to help 
solve individual problems. 

The aluminum fuel tanks join over sixty 
other aluminum parts in the new M60 tanks— 
including fenders, air cleaners, engine 


shroud, turret basket, engine components, 
ammunition racks, road wheels and others. 

Allin all, over three tons of strong, rustfree, 
non-sparking aluminum are used to make the 
M60 one of the most modern, efficient vehicles 
on tracks. And, as aluminum parts are usually 
half the weight (or less) of steel parts, a 
weight savings of 6,000 pounds is estimated 
for the M60. Power, performance, fuel sav- 
ings, speed and maintenance ease are increased 
with every pound removed. The new tank is 
to be produced by Chrysler Corporation. 

For information concerning your military 
equipment and component design problems, 
contact Reynolds Metals Company, P.O. Box 
2346TO, Richmond 18, Virginia. 


REYNOLDS @& ALUMINUM 


Watch Reynolds TV shows—“*BOURBON STREET BEAT" —“ALL STAR GOLF" ond “ADVENTURES IN PARADISE" —ABC-TV 


January-February 1960 








ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 
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off) has the most promise 


largest nose-cone contractors, and 


General Electric, also have 
ablation protection for missile reentry 

Astronautics.—First successful firing ot 
the Little Joe 
out a full-scale Mercury capsule, has been 
carried out by NASA at Wallops Island 
Va 
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Tactical and maintenance training techniques are now enhanced by combining 
dynamic problems and tactical situations using a complex Simulator Test Set 
developed and in production at Stavid. Operational submarine-based missile crews 
are now being trained in system check-out procedures and guidance techniques 
under true operating conditions.... but without firing a missile! 

In the event that these men may one day have to play for keeps, they must 
be trained and kept ready. Stavid is helping to do this—in the most efficient 
economical way possible—by electronic simulators! 


bmarine simulator ane 
expert GORDON 


OTHER STAVID UNDERSEA ORDNANCE PROJECTS INCLUDE: 
* Radar Course-Directing Central AN/BPQ-2 
* Average Bearing Rate Computer and Automatic Plotter MK18 MOD 0 
* Data Recorder and Data Reproducer MK2 MOD 0 


STAVID Engineering, Ine. ?\\:0\, vew sersey 


/ » * a ( oe 
YSmaginatin C ALCALAGHUM 
C 


Outstanding engineers and scientists are invited to inquire into opportunities 


on Stavid’s advanced systems « ngineering teams 
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LEAN-UP 


PRODUCTION 
PROBLEMS 
QUICKLY, EASILY 








Cobehn 


AUTOMATIC PRECISION 


PARTS CLEANER 











Cobehn precision parts cleaners are en- 
gineered for use on assembly lines where 
large numbers of semi-conductors, gear 
clusters, bearings and other small elec- 
tronic and electro-mechanical components 
are cleaned on a continuous production 
schedule. Oi!, grease, silicone lubricants, 
rosin flux and other foreign matters are 
safely and economically removed in 
seconds. 


FEATURES 
Uniformity in Cleaning Technique 
Close Control! over Solvent Costs 
Controlled Rotation of Parts During 
Cleaning 
Elimination of Chilling & Condensation 
integral Ventilation System 


Chemically Cleaned Parts Without Film, 
Residue, or Corrosive Effect. (Fraction- 
ally distilled Cobehn solvent far ex- 
ceeds Fed. Spec. P-S-661b) 


Cobehn portab!- 


parts cleaner 
Model No. 
1-2BC-2S-2 


\ 


‘ 


For specific information about your 
critical cleaning problems, send prod- 
uct information and production re- 
quirements. 


behn ..... 


226 Passaic Avenue 
Caldwell, N. . CApital 6-6675 
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RECENT PATENTS 





Compiled by Melvin Nord, patent attorney, Detroit, Mich 


obtained from the Commissioner 


Submarine Control.—l’. S. Patent No 
2,887 977. Issued May 26, 1959, to Marcel 
Piry. Assigned to Fairchild Engine and 
Airplane Corporation: This invention pro- 
vides a system for controlling the trim 
of relatively small submarines. Trim and 
ballast adjustments, although correlated, 
are conducted independently of each other 
so that trim can be controlled rapidly and 
effectively to accommodate virtually in- 
stantaneous changes in the load disposi- 
tion of the boat 


Sinuous Course Generator.—l’. S. Pat- 
ent No. 2,888,896. Issued June 2, 1959, to 
Rutger B. Colt. Assigned to Bendix Avia- 
tion Corporation: This invention relates 
to apparatus for automatically modifying 
the direction of travel of a ship while 
it is being steered either automatically or 
manually along a predetermined over-all 
charted or base course as set by a gyro- 
compass steering system. 
Circuit.—[ 
Is sued 


Gun Control 
\ 2 891 449 
Vurray JV. 


NaAVOX ym pany 


June 


This invention provides 


an auxiliary controller for electrically 


operated machine guns which may be 


plugged into a conventional firing-control 
circuit to provide for the firing of only 


a single round of ammunition when the 


firing control switch is closed. It is de 


signed for use during the training of a 


machine-gun operator 

Transportation of Explosives.—/ S 
Patent No. 2,891,563. Issued June 23, 1959, 
to Kenneth A. Smith. Assigned to Im 
perial Chemical Industries, Ltd.: This in 
transportation of 


vention relates to the 


liquid explosives such as nitroglycerin, 
particularly during manufacture. The liq- 
uid explosive is passed through a number 
of tubes having a diameter below 0.1-inch 
This makes the propagation of detonation 
impossible, however intense the source of 


Furthermore, the pressure 


| used in causing the flow must be less than 


twenty times the pressure on the liquid 


| before application of this forcing pres- 


sure thus preventing explosion due to 


adiabatic compression of occluded air 


bubbles 


S. Patent 
1959, to 


Machine Gun Simulator.— 
No. 2,892,400. Issued June 30, 


of Patents, Washington 25, D. ¢ 


Copies of patents may be 


) , at 25 cents each 


George B. Zaharakis: This invention pro- 
vides a projectile fired by a mortar or a 
rocket launcher and incorporating a num- 
ber of explosive charges which are suc- 
cessively detonated upon impact of the 
projectile with a target so as to simulate 
the firing of automatic weapons at a place 
other than that from which an attack by 
maneuvering troops is about to be made 
Submarine Mine.—l( S. Patent N 
2,892,401. Issued June 30, 1959, to Louis 
Michelson. Assigned to the Secretary of 
the Navy: This invention relates to sub- 
marine mines and more particularly to a 
new and improved mine of the sub-float- 
ing type adapted for mooring at a prede- 














Fig. 1. Launching and mooring mine. 


beneath the surface of the 


stored initial 


termined dept! 


water. The anchor is ithin 


the flotation chamber of the mine for 
1 interval 


a predetermined 


ejection after { 


following the launching of the mune. 
excluding the 


which the 


Means are provided for 
from 
that the 


Figure 1 shows in diagrammatic 


water from the chamber 


anchor is expelled, so mine is 


buoyant 
form the launching and mooring the 


submarine mine 


Mine Firing Mechanism. 
Vo. 2,892,403 ssucd Jun 
James B. Gles } 
ert H. Park 
rhis inventior 


1 rovide Sa submaru ( 


in which the mine-firing mechanisn 


Waves 


rendered active in response to 


impulses of pressure in the water sur 


rounding the mine. The mine is provided 


detecting device 


with an acousti respon 
sive to the sound vibrations received from 
the ship’s propellers. It is also provided 
with means for detecting the gradient of 


the magnetic field set up by the vessel. 
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The Navy's 
deterrent 
weapon system 
will be 


The day of the mobile missile base is close at hand. Four of 
the Navy’s nuclear-powered, ballistic-missile subs have already 
been launched. The missile they'll carry —the Lockheed-built 


7 


Polaris —is undergoing its final tests. This year, America will 
have a deterrent weapon that is safe from surprise 


MISSILES & SPACE DIVISION 


RAPID DELIVERY ASSURED 
BY MODERN NEW FULLER BRUSH PLANT 


Supplemented by 9 Regional Warehouses 


Save time and money by concentrating on cleaning supplies of Fuller 
Brush quality. Complete range of industrial floor brushes, brooms, wet 
and dry mops, scrub brushes, cleaning and maintenance chemicals, floor 
and furniture polishes and waxes provide a choice from which you select 
items best suited to your needs. Get professional assistance from your 
local, company-employed Fuller Brush Industrial Man. Find him through 
the Yellow Pages of your phone book. 


Industrial Products Division 


THE FULLER BRUSH CO. 


3585 FULLER PARK, EAST HARTFORD 8, CONN. 





NORTHERN ORDNANCE 
INCORPORATED 
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Guided Missile 


Launching Systems 


Prime Supplier to 
BUREAU OF NAVAL WEAPONS 
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Science and Technology in Contemporary War. By Maj. 
Gen. G. I. Pokrovsky. New York: Frederick A. Praeger. 
Inc. 180 pp. $4. 

GENERAL Pokrovsky, as an outstanding Soviet nu-lear 

physicist and member of the Interplanetary Commission which 

prepared the Sputniks, is considered as the principal Soviet 
spokesman on space-age military attairs 

In this volume he reveals current Soviet thinking on many im 
portant aspects of present and future warfare. The last portion 
of the book analyzes the merits of long-range ballisti 
at the same time considering the technical merits of such 


nissiles, 
alter 
nate strategic weapons as satellites and long-range bomer air 
raft. Soviet superiority for these weapons is claimed as well as 
superiority of the Soviet social structure to develop the creative 
atmosphere necessary to take advantage of technological advances 

If the to sift the political and 
propaganda innuendoes, he will find here numerous observations 
the 


reader is careful out many 


the and roles of various scientific and 


technological lines of development contributing to military 
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PHILCO HAS THE CAPACITY... 


the people, the capabilities, the facilities, to conduct the research and de- 
velopment, engineering, design and manufacturing 


FOR MANY AND VARIED ELECTRONIC PRODUCTS AND 


SYSTEMS including weapons systems, satellites, space instrumentation, 
guided missiles, global communications, radar, data links, fire control sys- 
tems, underwater ordnance, air traffic control, data processing systems and 


closed-circuit TV. 


DEADLY SIDEWINDER . Developed by Philco in conjunction with the Navy, engineered and produced by Philco, this renowned air-t 
guided missile is an outstanding example of the results of close coordination between Philco and the Military on weapons systems develop 


SATELLITE COMMAND AND TRACK- DATA PROCESSING .. > WORLD'S LARGEST COMMUNICA- 
Inc... As sub-contractor for Discoverer's world's first and finest all-transistor, large-scale TIONS SYSTEM Under 

entire communications system, Philco data processing system, the Philco-2000 truly with the U. S. Air Force, Philco w 
designed and developed the vast com- represents a new horizon in the state of the art ernize and expand Aircon 
plexity of ground-space communications, The Philco-2000 is the on/y asynchronous computer Quick Fix”. This vast global 
commanding, tracking, data gathering commercially available. This means faster com- will utilize advanced techniques 


and processing system puting and freedom from obsolescence. tO-point and air-to-ground commit 


‘ Philco Corporation/Government and Industrial Group/Philadelphia 44, Pennsylvania 


Communications and Weapons Systems Division @ Computer Division @ Sierra Electronic Division © Western Development La 


PHILCO 
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You Get Better Results in 


HEAT TREATING ! 


Use the NIAGARA 
AERO HEAT EX- 
CHANGER to con- 
trol the temperature 
of your quench bath 
and you remove the 
heat at its rate of in- 
put, always quench- 
ing at the exact tem- 
perature that will give 
your product the best 
physical properties. 
The Niagara Aero 
Heat Exchanger transfers the heat to atmos- 
pheric air by evaporative cooling. It extends 
your quenching capacity without using extra 
water. It pays for itself with water savings. 
With the Niagara Acro Heat Exchanger you 


have closed system cooling, free of dirt and scale. 
Write for Bulletin 120 


NIAGARA BLOWER COMPANY 
Dept. O-1, 405 Lexington Ave., New York 17, N. Y. 


District Enerneers in Principal Cities 





How To Get Things Done 
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BOARDMASTER VISUAL CONTROL 


Gives you a Graphic Picture of your operations, spot- 
lighted in color. You See what is happening at a glance. 
Facts at eye level—-saves you time, prevents errors. 

Simple, flexible—easily adapted to your needs. Easy to 
operate. Type or write on interchangeable cards, snap in 
grooves. Ideal for production, scheduling, sales, traffic, in- 
ventory, etc. Made of metal. Compact, attractive 





Complete Price *49”° Including Cards 
FREE 24-Page Illustrated Booklet DN-50 
Mailed Without Obligation 
GRAPHIC SYSTEMS wort carouina 
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The Military and Industrial Revolution of Our Time. By 


Fritz Sternberg. New York: Frederick A. Praeger, Inc. 


353 PP- 35-75. 
ONE of the outstanding paradoxes of our time is that a mili- 


tary revolution is taking place in a period of peace. New atomic 


and hydrogen weapons have been created which threaten the 


existence of human life itself, but the new weapons may never 


be tried out in actual warfare. 

Nevertheless, military forces have been greatly reorganized, 
and the whole structure of human society is undergoing rapid 
changes. The United States, for example, must maintain a large 


standing army and engage in a multitude of scientific research 


projects that are seriously affecting the relationship of govern 


ment and the economic system 


The military revolution, in turn, has greatly accelerated the 


development of automatic processes and electronic machines 


which will transform industrial production and the way of life 
world 


of millions of factory and office workers around the 


tomation has an international character. Furthermore 


pening at a time when sociopolitical revoluti 


the industrially backward countries 


Mr. Sternberg concludes that the interacting infl 


countries and all nations will more and more affect the lives of 


people everywhere. This is one of the best current estimates 


available of the range and tempo of the military, industrial, and 


political revolutions that are changing the face of the earth 


Joun J. O'Connor 


NATO and American Security. Edited by Klaus Knorr. 
Press 2 . $6. 


Princeton: Princeton University $ 
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EF the Soviet Union desires to pr 
Western 


ns from this 


need 


nations are “war mongers,” it 
ook and use them out of context 
“We (the 
missiles even if we should prefer not to be the 


they could be 


lieving that the 


only select it 


The Russian people could be told United States) are 


supplying tl 


ones to use them.” Or, handed this one. as taken 


from a quotation: “Britain can knocl wn twelve cities 


region of lingrad and Moscow from bases in Britait 
another dozen in the Crimea from bases in Cyprus 


We talk much of “freedom of the pres ind “academic free 


dom,” but we sometimes forget that unbridled freedom is chaos, 
free to slay 


and that Lord Tennyson once warned of “Freedom, 
| 


herself.” It is the duty of military staffs to make war plans, and 
the duty of governments to warn the people of security dangers, 
nonmilitary out 


Naming specific 


but there is a grave question as to how far 


siders should go in a public discussion of war 
nations, thus possibly increasing world tensions, could incite 


our own people to hate and fear 
When 
armies from the 


to its “auxili 


Rome had a vast “defense” svstem, with a ring of 


Rhine to Syria and a big military-aid program 


Martialis “Neither 


a hedge of spears can bring security 


wrote to the Emperor: 


ries,” 


watch nor guard nor yet 


do that, and love thou canst not extort; it is the 


faith and honest good will.” 


Only love can 
gift of mutual 
The twelve writers who prepared this book are highly placed 


ords will be taken seriously abroad. The wisdom 


1 their frank n 


ead circulation of ilitary analysis is 


Georce S. Brapy 
The Death and Life of Germany. By Eugene Davidson. New 
York: Alfred A Knopf, Inc. 422 pp. $5.75 

THis reviewe! a member of the U. S 
during the 1942-1945 combat period. He later 
Germany during the period 1952-1953 when he commanded ten 
Ordnance installations employing about 15,000 me- 
chanics. There were also other Army Ordnance installations 
which employed many more German workers. (Contd. on p. 644) 


was Forces in Europe 


was stationed in 


German 


ORDNANCE 





Give this page to a defense-minded friend 


Let him know about our patriotic group of over 43,000 Americans 
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He will belong to a local A.O.A. Post or Chapter and be invited to 
visit industrial and military establishments, and to attend the national 
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Yet the only reference in this book to 
the U. S. 


man recovery is a paragraph concerning a 


Ordnance contribution to Get 
German complaint about U. S. manage 


ment of the large Ordnance installation 
near Munich 
Although the 


Ordnance 


little 


may 


reader will learn 


about our activities, he 
learn something of the details of how our 
chief 1945 enemy (Germany) managed to 
become our chief 1959 friend. It 
application of the divide-and-rule principle 
that victors often 
Members 


who refer to 


Was an 


as well as a knowledge 
quarrel over the spoils of war 
of our younger generation 


this book may reach the conclusion that 


the U. S. made two horrible mistakes (1) 
in fighting Germany in World War II and 


(2) in allying itself with Russia in the 
same conflict 
Chey may put down the book with the 


should 
in his efforts to destroy 


impression that we have joined 


Adolph Hitler 
Russia. Such reading may also help the 
younger generation to understand why 
wars make strange bedfellows 

Careful reading will lead to an under 
American, and 


standing of how German, 


relationships changed between 


1946 when Churchill delivered 


Russiat 
the time im 
speec h and the 


his “Iron Curtain” present 


—PuHitip SCHWARTZ 


Space Technology. Edited by Howard 
S. Seifert. New York: John Wiley & 
Sons, Inc. 1,078 pp. $22.50. 

Tuis imposing and most useful power 

book 


top-quality library of astronautics in one 


package is surely not a Rather a 
binding, it marks a turning point in U. S 
Even the most com 
(but not 


astronautic literature 
petent U.S 
always) assumed a technical innocence ot 


authors have often 


lassitude in the customer. We have a shelf 
of really beautiful picture books plus some 
volumes of descriptive prose which seem 
to shun numbers and ignore algebra. Not 
so this present collection. In aim and gen 
eral format it is reminiscent of the British 
Interplanetary Society's useful little 1957 
Travel.” But 


it is more recent and far more elaborate 


volume, “Realities of Space 


In 6 major parts, 33 chapters, and 1,078 
s, the philosophy, mathematical the 


ory, and technology of astronautics are 
set forth in all of their diversity. The 38 
authors would be a top cut in any “Who's 
Who in U. S 


contributed his own approach to a field in 


Astronautics.” Each has 


which he is master. 

[his volume consists of the lectures for 
a pretty stiff space tech labs and U.C.L.A 
course. An appendix contains the course 
exam. The reader can take it and compare 
his score with the score distribution made 


by the course students 





The 


Members of the National 


MILLS BUILDING e 





The A.O.A, Directory 


Annual Directory of the American Ordnance Association 
for 1959-1960 is available to members. This Directory is pub 
lished in July of each year and has been mailed to the national 
and local officials of the Association, members of the Technical 
Divisions, and A.O.A. company members. Other members may 
receive a copy on request. The Directory lists the following: 
Members of the Association’s Council 
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Che Directory shows the A.O.A. office held by each individual 


listed and also gives his company affiliation and location. It is 
available to Association members only. Address requests to: 


AMERICAN ORDNANCE 


ASSOCIATION 
WASHINGTON 6, D. C. 








“Space Technology” will be a key astro- 


nautic text for some time. It is sad that 


the price will probably be beyond the 


means of many young (and old) astro 
nauts who should own a copy. Let us ap 
peal to the authors and publisher to revise 
it frequently and to make it available in 
an economy format—perhaps paper-backed 


and separated into several volumes 


James B. Epson. 


Precision Valley—The Machine Tool 
Companies of Springfield, Vt. By 
Wayne G. Broehl, Jr. Englewood 
Cliffs, N. J.: Prentice-Hall, Inc. 274 
pp. $7.95. (Text edition, $5.95.) 


Tuis work is one of 


industrial histories 


a growing list of 
in this instance a case 


history of private manufacturing enter 


prise in a small community over the past 
century. It covers the origin and develop 


ment of three machine-tool companies in 


Springfield, Vt 
Che author who is professor of business 


administration at Dartmouth College, has 


approached this study with professional 


thoroughness, highlighting the national 


and industrial events and trends whicl 
affected the progress of the machine-tool 
industry. He portrays clearly the extreme 
sensitiveness of the industry to wars and 


With 


tables he shows the up and down cycles of 


to national prosperity numerous 
the three Springfield companies in em 
ployment, production, and profits 


side, Mr 


ability and 


Broehl 


ysusiness 


On the more human 


covers the creative ! 


acumen of the companies’ founders and 


their successors. Of particular interest is 


firms for the welfare 


employees and the 


the concern of these 
of their mutual sup 
port between the companies and the com 
munity 

The importance of high-precision ma 


chine tools to our national industrial 


growth is well emphasized. The contribu 
tions of Jones & Lamson Company, Fel 
lows Gear Shaper Company, and Bryant 
to major in 


Chucking Grinder Company 


such as the automotive business 


book also stresses the vital 


dustries, 
is clear. The 
role machine tools play in war production 
and covers the performance and difficulties 
of the three Springfield companies in 
World War I, World Wat IT, and the 


Korean wat ©. P. MECHLING 


The United States Marines—A Pictorial 
History. By New 
York: Rinehart & Company. 239 pp. 
$10. 

THis attractive book in the green dress 

Marine really lives up to 

sketches, 

beautifully eco 


Lynn Montross. 


of the working 
its title. Its 700 
photographs, set off by 
otter 


paintings, Ot 


nomical prose, the best general his 
tory of the Marine (¢ orps to date 


Sketches or paintings covering the first 
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To assure a new order 
of reliability 


MICRO-MODULE 


EQUIPMENT 


The micro-module is a new dimension in mili- 
tary electronics. It offers answers to the urgent 
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smaller, lighter, more reliable and easier to 
maintain. Large scale automatic assembly will 
bring down the high cost of complex, military 
electronic equipment. Looking into the immedi- 
ate future, we see a tactical digital computer 
occupying a space of less than two cubic feet. 
It will be capable of translating range, wind 


velocity, target position, barometric pressure, 
and other data into information for surface to 
surface missile firings. The soldier-technician 
monitoring the exchange of computer data will 
have modularized communications with the 
other elements of his tactical organization. RCA 
is the leader contractor of this important United 
States Army Signal Corps program and is work- 
ing in close harmony with the electronic com- 
ponents industry. 
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eighty-five years of the Corps’ history at 
test to worldwide service in a variety of 
uniforms and show just why it took iron 
to fight After 1860, 


when photographs began to preserve Ma- 


men wooden ships. 
rine faces, one can perceive how much the 
“Old Corps” has contributed to the esprit 
that makes toduy s Marines a unique body 
of true infantry. 
This thoroughly honest book, with its 
gh point in the captions covering 
World War I, is enriched by Mr. Mon- 
tross’ firsthand and vicarious experience 
rfare It is a book 
» interest in the Marine Corps will 


} 
own il 


anyone with 


be delighted to buy or receive as a gift 


W. H. Russet. 


The Properties, Physics, and Design of 
Semiconductor Devices. By John N. 
Shive. New York: D. Van Nostrand 
Company. 487 pp. $9.75. 

THis is a sourcebook and a text, a new 

addition to the Bell Laboratories series 

that many of the concepts of 
solid-state physics and their successful ap- 


discloses 


plication to the development of semicon 
ductor devices. These are the thermistors, 
he varistors, the photoelectric cells, and, 
above all, the transistors which have been 
born of the “need to miniaturize” in to- 
day’s technological race. 

Unlike the text, the 
book is written and illustrated in such a 
plain, straight-to-the-point style that no 
a rather 


usual classroom 


instructor is needed to convey 
complete understanding of the advanced 
principles ex- 
plored. The young science 
student or the old grad will gain from this 
volume a keener appreciation of our most 
modern electronic servants, the semicon- 
ductors.—J. F. Mouton, Jr 


engineering and physical 
engineering 


The Civil War Dictionary. By Mark 
Mayo Boatner, III. New York: David 
McKay Company. 974 pp. $15. 


A leading military historian told this 
reviewer a decade ago that “the American 
Civil War is just beginning to be studied 

ly.” Now, a full year ahead of 
its centennial, hundreds of studies are 
pouring from American presses. It is most 
fortunate that such a concise and ambi- 
tious explanatory work as this dictionary 
should appear early. Written by an au- 
thority on military matters, it will serve 
as a point of comparison. 

Readers of OrDNANCE will be most in- 
terested in the very considerable coverage 
of weapons and their use. Because ord- 
nance has long been neglected in military 
history, it is most heartening that the 
“Dictionary” should reach this relative 
height. However, there are some unfor- 
tunate errors. For example, on page 114 
we read that “the Confederate Minié rifle 


seriously.” 
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was an 18.04-mm. (.7l-inch) weapon.” 
The error is egregious. The Confederate 
Minié (English Enfield or its copy) was 
cal. 577. 

The bulk of the work covers the forty 
campaigns and hundreds of engagements 
of the Civil War 
eighty-six maps) ; 
notes on nearly 2,000 individuals 
events ; interesting incidents, and the like. 
The documentation is given parentheti- 
cally, and the notes are on the pages to 
which they refer (an aid to easy reference 


(illustrated by some 


concise biographical 


political 


use). It all adds up to a work of consum- 

ing interest, real information in succinct 

form and with much objectivity. —F. W. 

Foster GLEASON, 

Early Percussion Firearms. By Lewis 
Winant. New York: William Mor 


row & Company. 292 pp. $7.50. 


Tuis work is a detailed treatment of 
the history of firearms during a period 
of rapid changes which began with the 
development of detonating substances by 
a Scottish Alexander John 
Forsyth. Strict adherence to the principal 


clergyman, 


title would require this period to close 
with the development of fixed ammunition, 
but the author has somewhat arbitrarily 
extended his considerations tl.rough the 
use of a subtitle: “A History of Early 
Percussion Firearms—from Forsyth to 
Winchester .44/40.” 

As a consequence of this extension of 
the usual meaning of the term percussion, 
the author has included an interesting dis- 
cussion of several evasions of the Smith & 
Wesson patent that utilized special ammu- 
nition or special methods for loading rim- 
fire cartridges. 

This volume, Winant’s third 
length venture on firearms, contains 235 
illustrations, most of them photographic. 
The author’s literary style, comparatively 
good for books on this subject matter, 
leaves considerable room for improve- 
ment. No particular discernment is shown 
in the selection of items for the bibliogra- 
phy inasmuch as it lists several very unre- 
liable sources but fails to include some 
treatises—DuNncAN McCon- 


book- 


excellent 
NELL., 


The Fireside Book of Guns. By Larry 
Koller. New York: Simon & Schu- 
ster, Inc. 284 pp. $12.95. 


THE pioneering fringe of civilization 
that rolled outward from Europe depended 


heavily on firearms. Matchlock and flint- 
lock muzzle-loaders helped explorers and 
settlers to move inland from the seacoasts, 
driving back the less civilized Indian 
tribes. Then the six shooters barked on 
the frontiers as the forces of law kept the 
“bad men” of the West on the run. Our 
armies fought with rifles and handguns 
developed by American gunsmiths 

In present times modern firearms bring 


pleasure and recreation to millions of 
hunters while the older weapons have be- 
come the pride of collectors. 

This is the story told in a combination 
of colored plates, sketches, and prose that 
will entrance every generation of Ameri- 
cans. Many of the scenes that picture fire- 
arms in action have been reproduced from 
paintings by famous American artists. Al 
together this publisher’s masterpiece gives 
one an extraordinary pictorial review of 
firearms used in America accompanied by 
interesting historical comment.—J. M. P. 
WRIGHT. 


John Paul Jones—A Sailor's Biography. 
By Samuel Eliot Boston 
Little, Brown & Company. 453 pp. 


$6.50. 


THIS is probably the most complete 
book ever published on the life of Com 
modore Jones. The author has drawn his 
data from British and French archives as 
American sources. Born in 


Morison. 


well as from 
Scotland, and apprenticed in the British 
merchant marine at the age of 13, he was 
master of a merchant ship at 21. But his 
determined character and iron discipline 
got him early into troubles until, after a 
fracas in Tabago, he adopted the name 
of Jones and came to Virginia. 

At the outbreak of the Revolution he 
considered himself an American and was 
so imbued with the idea that a regular 
Navy was a vital necessity that he threw 
gain big prize 
joined the 


aside opportunities to 


money in privateering and 
struggling new Navy where pay was low. 

Personnel troubles constantly haunted 
Jones as an American officer. American 
seamen considered him a “furriner” and, 
unlike the “furriner” Count von Steuben 
in the Army, Jones never quite understood 
the undisciplined Colonials. 

John Adams wrote of Jones: “Eccen 
tricities and irregularities are to be ex- 
pected from him; they are his character.” 
Nevertheless, Jones won victories against 
overwhelming organizational difficulties, 
and it is acknowledged that he set the 
standards for the naval training that de 
veloped into the U. S. Naval Academy. 
The book is especially recommended as 
a military character study.—Georce S 
3RADY. 
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strong, durable characteristics of 
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This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Sections of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





Nuclear Reactor Vessels 


Precise machining of huge components challenges manufacturing shall 


than a decade ago the 


Navy 


nized the value of atomic en 


ORI 


United States recog 


ergy as a power source for ship pro 
pulsion. The accomplishments of this 
program in the successful operation of 
submarines for long periods and under 
unusual conditions are well known. 
Not so well known, however, are some 
of the decisions which American indus 
try had to make in order to produce the 
nuclear components that made atomic 
energy take the place of petroleum as a 
heat source in submarine power plants. 

As a designer and manufacturer of 
steam-generating equipment, Combus 
tion Engineering, Inc., early recognized 
the great potentialities of nuclear power 
and embarked upon a program of creat 
ing an engineering staff and manufac 
turing facilities capable of designing 
and manufacturing reactors and reactor 
components for the naval propulsion 


program. 


NITIALLY, the emphasis was on the 
manufacturing of heavy components, 
and this work was concentrated in the 
company’s Chattanooga Division which 
had facilities for forming heavy plate 
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A. H. Gaines and T. Floyd 


ga Division, Combustion cering, Ir Ci 


materials of a type required for reactor 


vessels. As the work in this field ad 


vanced, new production facilities were 


installed, and these will be described in 
this article. 

Having been awarded a contract for 
the design and construction of a land 
based prototype nuclear power plant for 
a small submarine, the company built a 


$16,000,000 nuclear development center 
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capable oT carrying 


in Windsor, Conn 


out this work 


] 


Building a reactor vessel is a produc 


tion art which shares some things 


common with the building of pressure 
¥ 


At the same time the 


vessels tor lat h-pressure stean 
yenerating units 
nature ot the nuciear process imposes 
special requirements for fine tolerances, 
perfection of welding techniques, and 
physical handling of heavy components 
that require special skills and special 
manufacturing equipment. Some idea 
of these facilities can be gained trom 
the following word picture of some of 
the principal manufacturing equipment 
installed in the Chattanooga plant to 
meet the special needs of nuclear c« 


ponent fabrication 


YARLY in 1956 a new 
4 ing 


manutactur 
bay ror nucle: components 
was completed. It is 520 feet long by 86 
feet wide and is serviced by three cranes 
These include a 250-ton crane which 
operates from rails 60 feet above the 
floor, a 75-ton crane with 10-ton auxil 
iary hoist, and a 20-ton crane, both 
operating about 36 feet above the pro 


duction floor. 
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Feedin int nis nuclear Day on 
] 


ae an ann ing core-bottomed 


t-treating a 250-ton 
essel uy f in diameter 
\ so on the Side 
sandblast cabinet 4 ; 
ing ; feet wide and about 22 


feet high and a 15-million-electron-volt 


betatron for X-raying welds 


FUCLEAR components are not only 
1 heavy and large, as can be judged 
from the foregoing account of equip 
ment for heat-treating, sandblasting, and 
weld-testing, but they also require pre 
cise machining. To accomplish this the 
following machine tools are located in 
the nuclear bay: 

1. Betts vertical boring and turning 
mill.—16-foot table diameter; 20-foot, 
4-inch diameter maximum swing; 16- 
foot, 3-inch maximum work height un- 
der saddle; 14-foot, 8-inch maximum 
height under rail head platforms; 9- 
foot vertical travel of tool spindles; 
20-inch diameter smallest hole tool 
spindle will enter; 100 tons maximum 
work load. This machine was built to 


an accuracy of o.oo1-inch in 4-foot 


travel of horizontal heads across the 
table. 

2. King vertical boring and turning 
mill.—12-foot table diameter; 12-foot, 
6-inch diameter maximum swing; two 
vertical swivel rams with 72-inch travel; 
one R.H. head; 6-inch 


height under rail; will hold 65-ton 


side 10-foot, 


workload at slow speeds. 


Lewis ve 
nili 5-foot 


5-1nch diameter 


10-foot, 2-inch height 
vertical swivel 
one R H 


This machine has a tracing attachment 


under two rams 


with 76-inch travel; side head. 
for boring or turning any contour to a 
perfect reproduction of the trace tem 
plate. 

4. 7-inch bar Gray floor-type hori- 
zontal boring mill.—Horizontal column 
travel, 17 feet; vertical head travel, 12 
inches; longitudinal spindle travel, 84 
inches; additional cross travel of col 
umn, 36 inches; total cross travel, 120 
inches. Machine is equipped with spe 
cial turning, boring, and facing attach 
ments so that diameters up to 18 feet 
may be turned up to 30 inches from 
face, and this diameter faced. Holes 17 
feet in diameter may be bored up to 30 
inches deep and smaller holes up to 10 
treet deep. 

The machine has built-in high-preci 
sion scales and optical equipment for 
reading to 0.0o1-inch. Large holes are 
bored and center-to-center spacings held 
within a few thousandths of an inch, 
so that when size is considered the pre- 
cision exceeds that of watchmaking. A 
special head is available for accurate 
milling of keyways in large internal or 
external diameters. There is also a 
rotary positioning table with a capacity 
of 100 tons, graduated 360 degrees in 
half-degree increments. 

5. 5-inch bar Cincinnati Gilbert hori- 


nt Dorin (fwo floor-tvpe).— 


With 10-Toot hor! 


head m¢ 


zonta and »-loot 


vertical ement, these ma- 


, , 1 
chines can be used for leep-hole drill 


ing, There is a 50-ton rotary table for 
use with either of these machines. 
Gilbert ta 


ble-type horizontal boring and milling 


6. s-inch bar Cincinnati 


machine.—Table size, 48 by 72 inches; 
distance between face plate and boring 
bar support, 120 inches; spindle speed, 
10 to 1,800 r.p.m.; vertical travel of 
spindle head, 96 inches; cross travel, 
60 inches. This machine has an auto- 
matic positioning attachment so that 
it will repeat coordinate travel perfectly 


by the use of standards. 


INCE much of the nuclear-compo 


nent consists of 


manufacturing 
weldments of large, heavy sections, one 
end of the nuclear bay is devoted to the 
welding machines designed and built 
by Combustion Engineering for the au 
tomatic welding of seams in thicknesses 
exceeding eighteen inches. Special weld 
ing machines have been built for auto 
matic deposition of stainless-steel weld 
metal to clad surfaces in contact with 
the reactor coolant 

The positioning of weldments of un 
usual size and shapes is made on either 
a 50-ton-capacity positioner having a 
16-foot-diameter table, or a 30-ton-ca 
pacity positioner having a 10-foot diam 
eter table. Either may be 
used with a portable welding machine 


posit 1ioner 


for diameters up to eighteen feet. 


A highly complex vessel for a sodium-cooled, fast-breeder reactor nears completion in Chattanooga nuclear bay. 
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Heat treatment of welded pressure 


vessels 15S I of the most im 


operations their manufacture and 


; , 
must be performed interstage and prior 


to final macl ning. It is necessary for 


sate fabrication satusiac 


Such 
design properties as strength, hardness, 


ductility, toughness, and resistance to 


ensure 


tory service ol! ire weldments. 


various types of corrosion can be con- 
trolled by heat treatment. 


The temperatures required and 


the 
heating and cooling rates vary, depend- 
ing upon the materials and the purpose 
The 


range from 1,100 degrees Fahrenheit to 


of heat treatment. temperatures 
2,150 Fahrenheit and the heating and 
cooling rates must be held to close limits, 
especially when differential thicknesses 
are involved, in which cases improper 
rates would damage the parts, 

In many cases, heat treatment must 
be performed in a specific atmosphere 
to avoid actual metallurgical damage to 
the material or to maintain cleanliness 
could not be 


which achieved in any 


other practical way. In these instances 
the parts are enclosed in airtight muf- 
fles or specially fabricated 
Where only 


vessel is required, the vessel itself may 


containers. 
internal cleanliness in a 
be used as the atmosphere container. 
Such heat treatments require the use 
of vacuum pumps and atmosphere 
drying equipment as well as apparatus 
for manifolding and controlling the 


flow rate of gases 


LL welds, in so far as possible and 
= necessary, are subjected to radio 
graphic inspection. The images of dis 
continuities, such as slag pockets, poros 
obtained on a 


ity, cracks, etc., are 


sensitized film. 

Exacting standards have been set up 
for acceptance of welds. When films 
indicate an unacceptable defect, re 
moval of the defective weld deposit 
and rewelding must be performed until 
an acceptable weld is shown by the 
X-ray film. The accepted X-ray film is 
retained as a record of the quality of 
the vessel. 

The products produced for use in 
reactor systems are rigorously inspected 
due to the serious consequences of a 
failure. Some of the types of nondes 
tructive testing are ultrasonic (reflecto 
scopes), dye penetrant, magnetic par 
ticle, thickness testing by audiogage, 
helium-leak testing by mass spectrom- 
halogen-leak hydrostatic 


eter, testing, 
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Table-type boring mill used for precision drilling of radial 
fuel element support plates for new reactor vessel internals. 


testing, optical dimension 
and radiographic inspection. 

To assure the best possible accuracy 
for both setup and inspection opera 
tions, optical tooling equipment is em 
To establish reterence 


ployed. precise 


lines-of-sight, an alignment telescope 


with built-in autoreflection target, 


built-in autocollimation illumination 
unit, and built-in horizontal and verti 
cal micrometers is used to check align 
ment of housings in reactor vessels. 

A ulting level equipped with a coin 
cidence bubble and a micrometer is 
used to establish precise level planes 
(accuracy of one second of arc is pos 
sible). This instrument is also used to 
set and check levelness of vessels, ma 
chines, foundations, etc. 

A jig transit equipped with a mi 
axle mirrors is used to 


crometer and 


establish precise vertical planes. It can 


checking, 


} 


be used for jig work and to establist 


level planes to a less degree of accuracy 
than the above instruments. An optical 
square is used with the alignment tele 
scope to establish a plane at right angi 
to the basic line of sight. 
An alignment collimator is 
establish the position of bores in 
ence to a line of sight. It also 
used for checking and adjusting optical 
tooling and surveying instruments. 
The 


manufacturing a nuclear component is 


final step before shipment ir 


meeting the cleanliness specincations 

Special clean-room facilities are main 

tained with the usual requirements for 

shoe covers, lint-free gloves and cover 

4 

alls, and a conditioned atmosphere 
Shipment from Chattanooga may be 

made by truck, rail, or by inland river 


barge. Combustion Engineering has 


erected river dock facilities to handle 


Bends in coils of sodium-cooled steam generator and superheater permit 
differential thermal expansion between shell and header connections. 
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barge shipment of heavy components. 
The facility has a 217-ton-capacity crane 
on rails 36 feet above grade, a span of 
50 feet, and an auxiliary hoist of 40-ton 
capacity. A single lift of 400 tons may 
be moved slowly. 

One of the early projects of com 
ponents already manufactured at Chat 


tanooga involved the use of sodium as 


a heat-transfer medium and the design, 


development, and fabrication of a so 
dium-cooled steam generator and super 
equipment for the Submarine 
Reactor The 
Combustion Engineering design utilized 


heater 
Intermediate Program. 
concentric tubes for the primary and 
secondary fluids of the superheater and 
with a third 


evaporator, monitoring 
x 


Launching of the nuclear-powered, Polaris-firing submarine Patrick Henry. 


— = 
YS 


fluid in the annuli to detect leakage. 
The over-all design is a basic type se 
lected to minimize the effects of thermal 
shock and eliminate the hazard of so 
dium-water reactions. 

One of the nuclear 


most exacting 


projects ever undertaken was the de 
sign, development, and fabrication of 
the reactor vessel, rotating plug, and re 
actor vessel internals for Atomic Power 
Dev clopment Associates, fast breeder re 
actor. This project also uses liquid metal 
for heat transfer, and the contract in 
cluded the furnishing of thermal shield 
ing, fuel-element support plates, core 


shield 


thermo 


holddown _ structure, 


plug, 
couples. 


rotating 


sodium heaters, and 

With respect to pressurized-water re 
actors, the company was responsible for 
the design, development, and fabrica 
tion of the reactor vessel, removable 
head, and reactor internal supports for 
America’s first commercial atomic 
power plant at Shippingport, Pa. This 
container is the heaviest walled vessel 
of its type and size ever to be built. 
The reactor vessel alone weighs ap 
proximately 235 tons and it is approxi 
mately go feet in inside diameter and 


8! : inches thick 


HREE reactor vessels, reactor vessel 
heads, and internals for the sub 
marine nuclear propulsion plants devel 
oped by the Knolls Atomic Power Lab 
oratory of the General Electric Company 
also have been designed and developed 
by the company’s Chattanooga division 

As extensive and impressive as the 
company’s special facilities may be, they 
little 
skilled, experienced production force, 


would be of value without the 
supervisors, and designers who breathe 
life and form into the words of a speci 
fication. Although the fabrication and 
design are based upon the familiar code 
standards covering the minimum re 
quirements, the hazardous applications 
necessitate detailed and exacting analy 
sis of all operational conditions, espe 
cially the effects of transients in pressure 
and temperature 

The same careful attitude exhibited 
by the designers characterizes the care 
with which each step of the manufac 
turing sequence is carried out. A con 
tinuous interchange of information and 
ideas are beneficial for the customer, 
systems engineer, design engineer, ana 
lytical engineer, production coordinator, 
foreman, and worker. 
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Electric Detonators 


New materials and better construction have umproved these devices 


N electric detonator is a device 
which transferms an electrical 
impulse (usually weak) into a 

shock wave strong enough to initiate 

high-order detonation in the next explo- 
sive element. It is interesting to note 
that this method of energy conversion 
was suggested as early as 1845. The 
issue Of COORDNANCE 


1957 


July-August 
carried an article on 
Lieut. Henry Moor of the United States 
Navy in 1845 and 1846. He attached 


wires to mortar shells and detonated 


experiments by 


them from the ground using an electric 
detonator in the shell and a battery lo- 
cated on the ground. A number of 


rounds were detonated — successfully 


within a distance of 30 to 60 feet trom 

the target. 
Active 

detonators began during World War 


military interest in electric 
II when we began to fly electrical sys 


tems to perform fuzing and firing 
tasks. Figure 1 shows the M36, the first 
Army Ordnance Corps electric deton 
ator. It was used in VT fuzes and has 
copper leads, a nichrome wire bridge, 
a phenolic plug, a sleeve or ferrule of 
fiber tubing, a gilding-metal cup, a but- 
tered ignition charge of 96/4 mercury 
fulminate/nitrostarch, an intermediate 
charge of dextrinated lead azide, and a 


base charge of PETN. 


HE copper wires in the plug are 

kinked to prevent movement in the 
plug; the wires external to the deto 
nator are tinned to facilitate soldering in 
the fuze. This detonator, which 1s ap 
proximately %-inch in diameter and ',- 
inch long, will function within 1,000 
microseconds from the discharge of a 
o.7-uf condenser charged to 75 volts. 

Since mercury fulminate deteriorates 


on storage, the M36 was redesigned to 
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improve its shelf life. A modified deto 
nator, the M36A1, was developed and 
consists of kinked copper leads, a ni 
chrome wire bridge, a phenolic plug, a 
fiber tubing sleeve, an aluminum cup, 
a buttered ignition charge of normal 
lead styphnate, an intermediate charge 
of dextrinated lead azide, and a base 
charge of PETN. The M36A1 has sub 
stantially the same functioning charac 
teristics as the M26 and is much more 
stable. 

About the same time that the M36A1 
was being developed, there was an 
detonator which 


urgent need for a 


could function from the electrical en 
ergy released by crushing a barium 
titanate crystal in a point initiated, base 
detonating fuze for high-explosive anti 
tank shell. 

Figure 2 shows the M48 detonator 
developed for this purpose. It is ap 
proximately the same size as the M36 
and has stainless-steel leads and ferrule, 
a phenolic plug, an aluminum cup, a 
graphite bridge, an ignition charge of 
milled dextrinated lead azide, a dextri 
nated lead azide intermediate charge, 
and a PETN base charge. It will func 
tion within 10 microseconds from the 
discharge of an 0.0022-uf condenser 


charged to 300 volts. The portions of 


| 


the lead wires nside the pli 


Formvar and twist 


small 


coated with 


attain the separation at the 


of the plug needed for graphite brid 
detonators. 

Another detonator somewhat sit 
to the M48 is the Msr. It is 


inch long 


in diameter by 0.27 


function within 5 microsecond 
the discharge of a 0.002-ut 
charged to 300 volts. It | 


steel wire leads and cup, 


plug, a graphite bridge, a colloida 

azide spot charge, a dextrinated lead 
azide intermediate charge, and a PETN 
base charge. The spot charge adheres to 


the bridge, thus ensuring a better col 


tact than the pressed charge of the M48 
HE Ms 1 is smaller than the M48, 
yut the reduction in volume available 

for explosives due to lesser din 

1s partially offset by replacement ot the 

pressed ignition charge and terrule with 

azide I xed 

M51 


a spot of colloidal lead 


with nitrocellulose lacquer. The 
also has the portions of the lead wires 
inside the plug coated with Fort 

It is used in the Nik 

safety and arming mechanism 


T20F 1 


same d 


and twisted 


Figure 3 shows the 
the Hawk. It has the 
as the Ms1 and consists of stai 
wire leads, cup and ferrule 
plug, a tungsten bridge wire, a 
lead azide spot charge, a dextr 


lead azide intermediate charg« 


PETN The ke 


kinked in the plug and extend « 


base charge 


the plug face 
The 
toot) 


tungsten wire (1, 


is resistance-welded to the leads 


and spotted with colloidal lead azide 
mixed with nitrocellulose lacquer. The 


purpose of the ferrule is to protect the 
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Fig. 1. The M36, first Army Ordnance Corps electric detonator. 
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Fig. 2. The M48 was developed for high-explosive antitank shells. 


bridge wire by taking the brunt of the 
pressure when the plug is pressed into 
the loaded cup. The T20Er will func- 
tion within 10 microseconds from the 
discharge of a 0.4-uf condenser charged 
to 50 volts. 

The T44, a button-type detonator is 
used in hand-grenade fuzes. Like the 
Msr it is 0.194-inch in diameter by 
0.37-inch long, but the 1/16-inch but 
ton increases the length to 0.425-inch. 
The T44 consists of a stainless-steel cup, 
pin, plug, and ferrule, a tungsten wire 
(1,780 ohms/foot) between the pin and 
the plug, a milled normal lead styph- 
nate spot charge, a dextrinated lead 
azide intermediate charge, and a PETN 
base charge. 

The pin and the inside of the plug 
are coated with Formvar for insulation 
and then bonded together with Araldite. 
When assembled, the electrical circuit 
is completed by contact between the pin 
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and any point on the cup. The T44 
will function within 100 microseconds 
from the discharge of a 16-uf condenser 
charged to 2.5 volts. 

Figure 4 shows the T65, the first ele 
tric delay detonator released for pro 
duction engineering studies. This deto 
nator, which has a nominal delay of 50 
milliseconds, is 0.244-inch in diameter 
by 0.69-inch long, and the button in 
creases the length to 0.75-inch. The T65 
consists of a stainless-steel cup, ferrule, 
pin and plug, a carbon bridge, a milled 
normal lead styphnate spot, a lead mono 
nitroresorcinate spot cover, 70/30 lead 
peroxide/boron ignition charge, a 90/10 
barium chromate/boron delay charge, 
a dextrinated lead azide charge, and a 
base charge of RDX. 

The LMNR spot cover prevents the 
lead peroxide/boron from shorting the 
pin and plug on the face not covered 
by the ignition spot. The T65 will func- 





tion in a mean time of 50 milliseconds 
5 per cent from the discharge of a 
0.004-uf condenser charged to 100 volts 

The T62 (Figure 5) is one of the 
new miniature series of electric det 
onators. This button-type detonator has 
a diameter of 0.147-inch, a length of 
0.34-inch, and a total length with the 
button of o.41-inch. It consists of a 
stainless-steel cup, pin and plug, a car 
bon bridge, a spot charge of colloidal 
lead azide, an intermediate charge of 
dextrinated lead azide, and a base charge 
of RDX. The T62 will function within 
5 microseconds from the discharge ofa 
0.0022-uf condenser charged to 300 
volts. 

The T29 is a stab-electric detonator, 
0.241-inch in diameter by 0.435-inch 
long. A stainless-steel stab cup replaces 
the pin of a button-type detonator. The 
stab cup contains a disk next to a charge 
of NOL 130 


charge of dextrinated lead azide. The 


primer mix next to a 
stab cup is separated from a stainless 
steel plug by the usual Formvar and 
Araldite. A spot of colloidal graphite 
forms a bridge between the stab cup 
and plug. 

The main cup of the detonator con 
tains colloidal lead azide, dextrinated 
lead azide, and PETN. The dextrinated 
lead azide in the stab cup is in direct 
contact with the colloidal lead azide in 
the main cup. The T29 will function 
electrically within 5 microseconds from 
the discharge of a 0.0022-uf condenser 
charged at 300 volts; also by stab ac 
tion from six inch-ounces of energy. 


N example of the spark-gap deto 
nator is the T29. It has the same 
dimensions as the M51 and the same 
type of phenolic plug and twisted wire 
leads. The leads are ground almost flush 
with the face of the plug and there is no 
carbon bridge. The wires are separated 
by a maximum of 0.0o01-inch, and there 
is an infinite resistance between them. 
Next to the plug is a small charge of 
colloidal lead azide, then RD 1333 lead 
azide, and finally HMX. The T39 will 
function within 10 microseconds from 
the discharge of a o.oo1-uf condenser 
charged at 1,000 volts. It is planned to 
use this spark-gap detonator in the 
railroad-type torpedo firing device. 
Examination of these nine detonators 
points up a host of problems. We began 
to ask ourselves about configurations, 
materials, dimensions, manufacturing 
processes, safety, reliability, and so on. 
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The production of electric detonators 
appears to be an art, and we are trying 
to make it more of a science. 

The most urgent problem appears to 
be safety. Initiating explosives are, at 
best, very sensitive to impact and fric- 
tion, and when they are made sensitive 
to weak electrical impulses, the hazard 
increases. We are trying to develop a 
low-energy, mechanically insensitive, 
in-line detonator which will contain no 
primary explosive. Another approach to 
the safety problem is to improve power 
sources so as to raise the no-fire level of 
electric detonators. 


U NTIL quite recently it was believed 

that the minimum diameter for 
propagation of tetryl, RDX, and PETN 
in light confinement was 0.125-, 0.100-, 
and 0.050-inch, respectively. The devel- 
opment of MDF (LEDC) by the joint 
efforts of Du Pont and Ensign Bickford 
points up the way to decrease the diam 
eter of a detonator. The T62, has an 
I.D. of 0.135- and an O.D. of 0.147- 
inch, MDF has been produced with an 
1.D. of .o20- and an O.D. of .o40-inch, 
and can be made even smaller. Work 
along these lines is our approach to the 
diameter problem. 

In the M47 stab detonator, it takes 
85 mg. of dextrinated lead azide to re- 
liably initiate 34 mg. of RDX in a col 
umn 0.128-inch in diameter surrounded 
by gilding metal. Twenty-five mg. of 
PVA or RD 12332 lead azide also will 
reliably initiate RDX in this same det 
onator. This means that detonators can 
be made shorter to do the same job. 
Electric detonators, which have more 
confinement due to the design of the 
offer 
possibilities in reduction in length. 


detonator, should even greater 
Electric detonators have at least three 
explosive charges; the T65 delay det 
onator has six, two of which have two 
constituents. Fundamental studies con 
cerning the nature of explosive reac- 
tions have been under way for some 
time, and, although this is a long-range 
problem, progress is definitely being 
made. For example, again in the stab- 
detonator area, copper chlorotetrazole 
appears to have promise in replacing 
some 5-constituent primer mixes. 
Placing a colloidal graphite bridge on 
a phenolic plug or between a steel pin 
and plug is an art. A limited amount of 
work has been conducted in the study 
of printed-circuit bridges. These bridges 
are made in a manner similar to those 
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used to lay down resistors in conven- 
tional printed-circuit practice. Results 
of preliminary work indicate that such 
bridges can be used in the design of 
electric initiators. 


With such techniques and materials 
presently available, it should be possible 
to develop electric detonators of any 
desired resistance to match any power 
source with any desired sensitivity level 
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Fig. 3., above, the T20E1 used in the Hawk. Fig. 4., below, the T65, first 


electric delay 


detonator released for production engineering studies. 
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Fig. 5. One of the new miniature series of electric detonators, the T62. 
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Making Manuals Readable 


The use of illustrations to semplafy operating procedures and the 


employment of prctures placed near their related text have made 


the jobs of maintenance and supply simpler for our armed forces 


Lieut. Col. F. H. Terry and A. W. McDermott 


OL. Charles W. Gibbs in “Man 
uals Are for Reading” expressed 
the opinion that most military 

publications are not doing the job they 
are supposed to do. 

We heartily agree with much of the 
Although 


problems are apparent in publications 


colonel’s comments. many 


after they are distributed in the field, 
remedies for many of these problems 
involve much more than appears on the 
surtace 

“I’ve read it, but I still don’t under 
stand it” has been a common complaint 
against many of our technical publica 
tions. 

Just about everything that’s made 
nawadays arrives with a complete set 
of highly involved, detailed instruc 
tions. For example, have you ever tried 
to decipher those deceptively “simple” 
instructions accompanying one of our 
modern-day cameras or television sets? 
The average man, if there is such a 
person today, finds normal installation 
and repair procedures increasingly more 


dificult to understand. 


HIS means those charged with the 

responsibility of preparing technical 
publications have to be constantly on 
their toes to take advantage of new 
publication techniques aimed at reduc 
ing complex material into understand 
able terms 

It’s almost a full-time job just to keep 
up with the multitude of details result 
ing from the tremendous technological 
progress virtually every field is experi 


656 





Colonel Terry is chief of the 
Field 
Division, Tank-Automoti 
Command, Detroit, Mich. Mr 
McDermott is chief of the Pul 
Branch at the 


Service Maintenance 


lication same 


Command. 





encing. On top ot this, these tacts have 
to be presented to the field in an under 
standable form easily comprehended by 
every man using the equipment. 

These facts are not said merely to 
pass the buck. Despite these problems, 
good technical literature can be pre 
pared. The justified criticism of techni 
cal publications, unfortunately, includes 
military publications, as well as most 
others. And, until recently, little was 
done to eliminate present ills, much less 
develop techniques aimed at preparing 
solutions for future anticipated prob 
lems. 

We at the Ordnance Tank-Automo 
tive Command (OTAC) have received 
our share of criticism, most of it justi 
hed. However, constructive criticism 
can always be a help for it gives you 
a good indication of your weak points. 

We are naturally concerned by this 
constructive criticism for it’s our job to 
prepare publications for all Army tank 
and automotive equipment, including 
transport matériel tor many of our 
ever-1nc reasing weapons systems. 

Hundreds of publications of various 
types are prepared by us every year. 


Normally, when a new vehicle enters 


the field, technical manuals, detailing 


] 


naintenance and repay | and 


procedures, 
parts manuals are prepared in time t 
be delivered with the vehicles 
This last fact is important. It’s easy 
to see the importance of having instruc 
tions with the vehicle when it goes into 
service, especially a vehicle with many 
new changes. The soldier in the held 
can hardly be expected to operate or 


lacks the nec 


fact, in 


maintain a vehicle if he 


essary instructions. In some 
cases it would be impossible for him to 
under these ci 


pe riorm his mission 


cumstances, 


REPARING publications tor new 
| 


vehicles entering service presents 
many problems. Because they are new, 
these vehicles experience many last-min 
ute engineering changes. This is a nor 
mal procedure and cannot be avoided, 
for those persons making the vehicle 
also have their problems. 

This, of course, further complicates 
the preparation of the vehicle’s required 
publications. In some cases, with our 
initial manuscript, we were quite happy 
if we could just get the facts down accu 
rately. Multiply this by the large num 
ber of vehicles we have and you can 
see how the problem mounts, 

The sheer volume of our output re 
quires an efficient operation, backed by 
hard-working, trained personnel if we 
are to obtain the desired results. 

In the past, vehicle technical manu 
als of necessity were highly complex 


and detailed. Years ago, when automo 
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tive-type equipment was just beginning 
to be used by the Army, parts and 
maintenance information usually could 
be explained with a minimum amount 
of text and a few simple illustrations. 
There were few problems and little 
need for detailed explanations. 

But today this is no longer possible. 
Like everything else our modern mili 
tary vehicles are becoming increasingly 
more complex. So publications for 
these new vehicles had to be simplified 
if they were to be understood. 

To increase the effectiveness and usa 
bility of vehicle publications, the Main 
tenance Division at OTAC decided the 
effective our 


best way to discover how 


books were would be to go to those who 


were using them. So a program was 1n 
itiated by the publications staff of the 
Maintenance Division, and with the 
assistance of other OTAC personnel an 
exhaustive study was conducted to de 
termine the usability, degree of compre 
hension, and extent of acceptance of 
existing vehicle publications. The study 
was conducted among units using our 
vehicles and publications, and we liter 
ally tore our system apart to find out 
what it had that was good and, more 
important, what it had that was bad. 
This intensive self-analysis brought 
to the surface many aspects in our sea 
of publications which needed shoring 
up. The ideas, suggestions, and com 


and we soon 


plaints came rolling in, 


Visual tables of contents help to simplify technical publications 





WINCHES | 
PAGES 104 - 119] 


COOLING SYSTEM 








PAGES 32 - 35] 
GENERATOR | 
PAGES 36 - 37] 


ENGINE | 














PAGES 11 - I7f 








MASTER BRAKE 
CYLINDER 
PAGES 72 - 73 


page 
PAGES 87 - 93 


TRANSFER CASE] 
PAGES 56 - 571 





FUEL TANK ‘re 


PAGES 22 - 23 | 


HEADLIGHTS 
PAGES 44 - 45 


AIR COMPRESSOR 
PAGE 71 


FRONT AXLE 
PAGES 68 - 69 
CARBURETOR 
PAGE 9 

AIR CLEANER 
PAGE 19 
CLUTCH 

PAGE 18 
TRANSMISSIO! 
PAGE 55 

MUFFLER AND TAIL 
PIPES, PAGES 28 - 3] 


UNIVERSAL JOINTS 
PAGES 58 - 65 


] PROPELLER SHAFTS 





REAR AXLES 
PAGE 70 


WHEELS, HUBS 
AND DRUMS 
PAGES 84 - 86 





PINTLE] 





PAGES 94 - 95] 





| PAGES 58 - 65 


BRAKES 
PAGES 72 - 73 


SPRINGS AND 
SHOCK ABSORBERS 
PAGES 96 - 99 


TIRES 
PAGE 86 


TAIL LIGHTS 
PAGES 46 - 47 








January-February 1960 


found we had enough material to begin 
a revamping of the content and format 
of our publications 

It was discovered, for example, that 
most men in the field found it difficult 
to understand our manuals, due mainly 
to the excessive amount of text used to 
explain complex vehicle components, It 
is a well-known fact that large blocks 
of solid textual matter are both difh 
cult and uninteresting to read 

Thus, our first objective would be to 
break up these large ¢ hunks ot ¢ umbe I 
some text and in the process provide in 
teresting, understandable pages in their 
places 

Our preliminary survey came up wit! 
many suggestions. However, we wer¢ 
not going to incorporate ¢ hange s merely 
for the sake of change. Change does not 


necessarily indicate improvement, We 
went a step further and continued our 
evaluation before coming up with what 
we thought was a combination of the 
best suggestions which seemed to offer 
the most improvement tor our particu 


lar needs 


HE ideal 


blocks of text is by the use of 


eliminate large 


way to 
" 

ius 
trations. The old axiom “A picture is 
worth 10,000 words” has always proved 
However, the mere inclu 


to be true. 


sion of additional illustrations would 


not ensure that the result would be a 
successful manual. Proper planning and 
layout is imperative if illustrations are 
to realize their full effectiveness 
Further study showed that a “picture 
guide” presentation would be our be st 
method of using illustrations and could 
easily be incorpor ited into our system 
This picture-guide technique uses a 
step-by-step group of illustrations to 


process, For e 


explain a detailed 


ample, a supposedly simple procedure 
such as starting and operating a tank 
can become fairly involved. Eight to 
ten steps might have to be executed be 
fore the tank can be under way. 

To detail these procedures using only 
text might require two or three pages 
But, by using a photograph for each 
step and a line or two of text unde 
the photo, the entire sequence can be 


shown on one page. Thus the 


prop 
hs proper 


use of illustrations not only increases 


the usability of the manual but 


ally reduce s the 


actu 


number of pages re 


quired 
This 


helped greatly 


] 


picture-guide technique also 


In Vv irtually eliminating 
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another problem we were encountering 
language barriers. As more and more 
of our vehicles and publications are 
being sent to foreign countries through- 
out the world, the language problem 
has multiplied. “Pictures are the uni- 
versal language,” and now, through the 
greater use of illustrations, many of these 
communication roadblocks have been 
overcome. Because of these advantages 
it was decided that the picture-guide 
technique would be used extensively 
throughout all our future manuals. 
Another of our major responsibilities 
is to provide a set of readable parts 
manuals to assist maintenance and sup- 
ply personnel in selecting and securing 
the right part. Basically the mission of 
these parts manuals is twofold—first 
to ensure proper part identification, 
and, secondly, to provide understanda- 
ble requisitioning instructions. 
Investigation revealed our parts man 
uals were deficient in both areas. The 
problem then became that of finding 
the most practical way of presenting the 
desired information. 
To fully appreciate our new system, 
a brief explanation of the old system is 
needed. Each vehicle was supported by 
three different parts books (SNL’s)— 
one for organizational maintenance 
(ORD 7’s), another for field and depot 
activities (ORD 8’s), and still a third, 
an illustrated listing of all service parts 


(ORD 9’s). 


ARTS were listed alphabetically 

within component groupings. For 
example, parts for such assemblies as 
the cylinder head, the oil filter, etc., 
were listed under these headings in the 
engine section. Parts identification was 
hampered because they were not illus 
trated in the ORD 7’s and ORD 8's. 
Thus, the ORD 9 and the technical 
manuals were a requirement at all levels 
of maintenance to identify parts. 

The amount of service parts and 
illustrations for ORD 9’s expanded the 
book to as many as 2,000 pages, making 
these books expensive and cumbersome. 
And preparation time dragged to sev- 
eral years, obsoleting the ORD 9g even 
before printing. 

Another undesirable feature 
the ORD 9 was in the arrangement of 
text and illustrations, All the illustra- 
tions were lumped together in front of 
each text grouping, resulting in parts 
sometimes being shown in an illustra 
tion 150 pages from the text listing. 


about 
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So using either the ORD 7 or the 
ORD 8 with the ORD 9 or technical 
manuals was juggling at the very best. 
Complicate this with mile-long nomen- 
clatural description for hardware items 
and inadequately brief description of 
major assemblies and you can get an 
idea of what the mechanic or supply 
clerk had to overcome. 


UR approach to the solution was 

amazingly simple, especially with 
an assist received from revised Army 
Regulations which forbid the publish- 
ing of ORD 9g type publications. It was 
decided to illustrate the organizational 
maintenance and the field and depot 
maintenance parts lists fully and to 
identify the requisitionable parts by key 
ing them in the illustration. 

To eliminate the vast duplication of 
data for major interchangeable assem- 
blies (engines, transmissions, etc.) sep- 
arate field and depot parts lists were 
prepared. Publishing this information 
once will reduce our total parts manual 
pages by sixty-five per cent. 

The new format also uses the tech- 
nique of having the illustration and text 





“Normally, when a new ve- 
hicle enters the field, technical 
manuals, detailing mainte- 
nance and repair procedures, 
and parts manuals are pre 
pared in time to be delivered 
with the vehicles. 

“This last fact is important. 
It's easy to see the importance 
of having instructions with the 
vehicle when it goes into serv- 
ice, especially a vehicle with 
many new changes. 

“The soldier in the field can 
hardly be expected to operate 
or maintain a vehicle if he 
lacks the necessary instructions. 
In fact, in some cases it would 
be impossible for him to per- 
form his mission under these 
circumstances . 

“Years ago... parts and 
maintenance information usu- 
ally could be explained with 
a minimum amount of text 
and a few simple illustrations 
. . . Today this is no longer 
possible. Like everything else, 
modern military vehicles are 
becoming increasingly more 
complex. So publications for 
these new vehicles had to be 
simplified if they were to be 
understoo’.” 





listing on the same page or on facing 
pages so successfully 


ORD Q Nike \jax 


no longer necessary to look all over the 


utilized in the 


publications. It is 


book to find the information needed ior 
parts identification and ordering in- 
structions. Illustrations and text are 
arranged by the logical disassembly of 
each major component. 

To make our requisitioning instruc- 
tions as simple as any good mail-order 
catalog we have revised and simplified 
the determination of authorized part 
stockage level. A further revision is now 
in the final planning stage and may be 
introduced in the very near future. 

Improvements also have been made 
in layout and format of parts books. We 
now use what we call a “visual table of 
(see illustration). This can 
be one or more over-all views of the 


relative location of 


contents” 
vehicle with the 
parts and assemblies shown and indi- 
cating the page in the book where they 
can be found. These are particularly 
advantageous for foreign nationals who 
use our books. While they may not be 
familiar with our words, most of them 
are familiar with our numerals. 

In an old-style organizational parts 
book the parts for the air cleaner, for 
example, were merely listed in alpha- 
betical order with no illustration. The 
text was listed lengthways, making it 
necessary to turn the book sideways to 
read. Parts identification was difficult. 

NDER the new system the user 

merely looks at the visual table of 
contents and finds that the air cleaner is 
located on page 19. Turning to page 19 
he finds the parts listed widthways on 
the page with the illustration for the 
parts shown on the same page. Parts 
are no longer listed alphabetically, but 
are keyed to numbers on the illustra- 
Under this method, 
easier to find, illustrations relating to 


tions. parts are 
the parts are located on the same or 
opposite pages as its related text, and 
virtually all parts are illustrated. 

These are just a few of the changes 
we hope to include in all our future 
publications. Any new ideas which 
might improve our publications will be 
given every consideration. 

We take no “ivory tower” approach 
to our publications. Our Army travels 
on wheels more and more. Our job is to 
back it up with publications that will 
help keep those wheels turning. And 
that’s just what we're going to do. 


ORDNANCE 
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Lightweight Binoculars 


The new 7x50 binocular T14 has optical performance slightly better 


than that of present 7x50 designs yel at a almost identical m 


szze and weight with th 


WO new military binoculars have 
been developed by an Ordnance- 
industry team composed of the 
research and development group of 
Frankford the Farrand 
Optical Company. The new instruments 


Arsenal and 
fulfill three important functions: they 
satisfy an important military need for 
small-size and lightweight binoculars; 
they provide a basis for interservice bin 
ocular standardization which may lead 


to the substitution of two or three 
models of binoculars for the many which 
now exist within the Department of 
they 


Defense; and 


MAMS 


system ) 


incorporate the 


(modern army maintenance 


concept of simplified main 
tenance and supply. 

These two new binoculars are pres 
ently designated the T13 and T14. The 
T13 is a 6x20 instrument weighing ap 
proximately 10 ounces while the T14 
IS a 7X50 instrument weighing approx! 
mately 25 ounces. The binoculars most 
widely used now in the military serv 
ices are various OX30 models, which 
weigh approximately 24 ounces, and 
several 7x50 models, which weigh ap 


proximately 53 ounces. 


LL existing standard military binoc 

ulars are essentially commercial in 
struments, modified slightly in design in 
an attempt to 
ments and produced hastily in large 
quantities throughout World War II. 
There has not been a binocular designed 
for strictly military purposes since the 
old Type EE of World War I vintage. 


meet military require 


January-February 1960 


Earle B. Brown and P. R. Yoder, Jr. 





Mr. Brown is with the Far 
rand Optical Company, Neu 
York, N. Y., and Mr. Yoder 
Frankford Arsenal 
Philadelphia, Pa. 


is with 





The most generally useful binocular 
size is 7x50. For those unfamiliar with 
binocular this 


terminology means an 


+ - 


instrument with a magnincation of 
times and an objective lens aperture 5: 
mm. in diameter. By basic optical prin 
ciples the exit pupil, or constriction of 
the light beam at the pupil of the eye, 
is 50/7, or about 7 mm. in diameter. 
Since 7 mm. is approximately the 
average maximum opening of the pupil 
dark 


of the human eye, even when 


adapted, a 7x50 instrument will fill the 
eye with light and thus achieve the 
maximum possible image brightness 
Hence, for a magnification of 7x, there 
would be no advantage in increasing 
the aperture of the binocular above 50 
mm. 

The usefulness of an optical instru 
ment in revealing targets increases with 
magnification, therefore it is desirable 
to have the magnification as high as 
possible. But beyond a certain point it is 
impossible to hold an instrument stead 
ily enough for it to be useful, since 
inadvertent bodily movements and vi 
brations are also magnified. It is gen 
erally conceded that 7x is about the 
maximum feasible magnification for a 
hand-held instrument. 

The 7x50 binocular therefore, is an 


current smaller and lighter 6x30 glass 


opumum instrument trom the stand 
point of optical characteristics, and were 
it not for the size and weight of exist 
ing models, there would be no need for 
versions providing reduced aperture and 


Che 


represents a 


widely used 6x20 


magnification 
binocular compromise 
where limited utility has been accepted 
n order to reduce size and weight by 
i factor of about two The Ox20 instru 
limited to applica 


ment is genera ly 


tions which require daytime use only 


\ 6-power binocular optimized for 


night use would need a 42-mm. obje 


tive aperture, 


”_ the de veiopmel 
ular it was inten 
instrument which, 

performance due to reduction 


jective aperture, would be sO 


smaller and lighter in weight thar 
existing 6x20 models that it could ser 

not only as a replacement for these in 
could extend the 


struments but also 


benefits of binoculars in daytime use to 
many personnel who were not presently 
issued binoculars because of their pro 
hibitive size and weight. 

It was intended that the T14 bi 
ular development would provide a com 
“¥sS 


pact, 


lightweight version of the 


instrument to serve as a replacement 
for the several models now in the mili 
tary supply system 

The T13 binocular has a magnifica 
tion of 6 times and an entrance pupil 
diameter of 20 mm. A roof prism erect 


ing system provides the minimum size 
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of optical system, which is arranged in 
a form which brings the objectives 
closer together than the eyepieces, thus 
creating the absolute minimum size of 
instrument. In stow position, the T13 
forms a flat package which is readily 
carried in a pocket. 

The instrument provides an 8-degree 
held of view, with good optical correc 
tion, a reticle in the left eyepiece, and 
individual focusing eyepieces. Plastic- 
coated eyecups prevent contact of the 
skin with metal under low-temperature 
conditions. 

A plastic carrying case, designated 
case T112, is provided for use with the 
T13 binocular. It weighs approximately 
four ounces, 

The T132 


all expectations and has provided a 6 


development has fulfilled 


power binocular of extremely small size 
and with a weight less than half that of 
the existing 6x30 designs. It is small 
enough to fit readily into a blouse or 
jacket pocket or to be carried Im its 
user's belt with 


protective case on the 


out discomtort or fatigue 


btn T14 binocular has a magnifica 
tion of 7 times and an entrance pupil 
diameter of 50 mm. The optical system 
has been designed with a telephoto 
form of objective to reduce the optical 
system length, and it uses the standard 
Porro type of prism arrangement. Em 
phasis in the optical design on minim 
izing the size of the prisms has per 
mitted a significant decrease in over-all 
size of the binocular from that of exist 


ing 7X50 instruments, 


Mechanical parts have been designed 
for minimum weight commensurate 
with physical strength requirements. 
The instrument provides a 7-degree held 
of view with excellent optical correc 
tion, a reticle in the left eyepiece, and 
individual focusing eyepieces. 

The widely separated objectives pre 
serve the standard binocular form, 
which gives increased stereoscopic et 
fect. Plastic-coated eyecups are provided 
on this instrument also. The carrying 
case provided for the binocular T14 is 
designated case T113 and is constructed 
of fiberglass-reenforced plastic. It weighs 
approximately fifteen ounces. 

The success of the T14 development 
in terms of size and weight has ex 
ceeded all original expectations and has 
resulted in a new concept of its utility 
as a replacement item. 

It was originally hoped that a twenty 
per cent saving in weight and bulk 
could be achieved. But what has com« 
forth from the development program is 
identical In 


a 7x50 binocular almost 


size and weight to existing 6x30 instru 
ments with optical performance slightly 
exceeding that of current 7x50 designs 
It is therefore reasonable to consider 
the binocular T14 as a replacement for 
all the 6x30 and 7x50 instruments now 
in use. 

The present Ordnance maintenance 
and supply system, as it applies to opti 
cal instruments, and particularly to bin 
Or ulars, comprises Stoc ks ol spare parts 
through several maintenance echelons 
and the necessary tools and skilled per 


sonnel at each level. 


Logistically, it costs an estimated 
$2,000 a year to carry each line item in 
the supply system, and there are pres 
ently roo peculiar line items for 6x30 
binoculars alone. To this must be added 
the cost of special tools, fixtures, and 
test equipment, the provision of skilled 
repair personnel, the training of these 
personnel, and the equipment and facil- 
ities at the training centers. 

It is evident that just the provision of 
the necessary capability for maintenance 
of binoculars is an expensive item. 
Moreover the binocular 
of the Navy and Air 


added to those of the 


requirements 
Force must be 
Army. 

To relieve this situation, a mainte 
nance concept has arisen and has been 


MAMS 


system ) 


presented under the title of 


(modern army maintenance 


Under this the feasibility of 


limited 


conce pt, 


nonmaintainable items and 


' ' ; 
maintenance items has been explored. 


N brief, this concept embodies the 

following philosophy: instead of pro 
viding tools, fixtures, skilled technicians, 
and innumerable bins of spare parts at 
several echelons of maintenance for an 
instrument, why not withdraw mainte 
nance support as such and build the in 
strument so that when it becomes un 
serviceable it may be replaced on a one 
for-one basis? 

If this is not feasible because ot the 
high cost ol the entire item, why not 
construct it from interchangeable mod 
ules which may be replaced at first- or 
second-echelon levels with a minimum 


of effort and without complicated ad 


Left, the new 6x20 binocular T13; right, the 6x30 binocular M13 currently in military use 
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7 BINOCULAR-MI3 TYPE (6 K 30) 


(WGT. 2502Z)) 


BINOCULAR-T 13 (6X 20) 


(WGT. 10 02.) 





























(Comparative sizes and weights of the new 


justment and calibration, as one would 
replace a burned-out light bulb or the 
filler of a ball-point pen? 

The T13 and T14 binocular designs 
have incorporated the MAMS concept 
of simplified maintenance. The T13 is 
a nonmaintainable item. When unser\ 
iceable, it is replaced with a new instru 
ment. The T14 is a limited-maintenance 
each instrument is composed of 
which 


item 
five different modules, any of 
may be replaced almost as easily as a 
wornout spark plug. 

The adoption of this maintenance 


philosophy makes it possible to design 


an instrument which will cost less in 
production and which has greater re 
sistance to environment in use, Instead 
of using threaded fasteners, metal-to 
metal and glass-to-metal bonds may be 
used. This gives greater physical re 
liability and provides much more effec 
tive sealing. 

A new interpupillary setting device 
has been provided in both the T13 and 
T14 binoculars. Instead of resetting the 
interpupillary distance by reference to 
a scale each time the binocular is used 
and depending upon hinge friction to 


maintain this setting, the new designs 


T13 binocular and the standard 6x30 glass 


nt mechanism which per 


mits setting the proper interpupill 


spacing tor a given user as an initia 


adjustment; thereafter, the binocular 


may be adjusted from stow to using 
position with a single motion 

It is expected that this new feature 
will greatly facilitate use of the bino 
ulars—especially at night when refer 
ence to scale markings is difficult or 
impossible. 


\ limited 


ment has been produced, and they pres 


quantity of each instru 


ently are undergoing field tests by the 


U. S. Continental Army Command 


Left, the 7x50 binocular T14 which may replace the present widely used M17 glass 
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Military Pyrotechnics 


More scientific research 


HE field of pyrotechnics as a 
legitimate science is sometimes 
treated like a poor relation, with 
a great number of specialists in the field 
closing their eyes to what is actually go 
ing on. Danger lies in taking too op 
the future of this 


timistic a view of 


science, 


What is military pyrotechnics? The 
application of the reaction of self-con- 
tained, solid chemical heat sources to 
create visual and auditory signals (pre 
coded, spotting, means of last resort), 
illumination for the battlefield and for 
photography, heat sources for incendiar 
ism and other destruction, enveloping 
sinokes (small-scale), radiation sources 
for missile-tracking, and numerous ac 
cessories and subassemblies to airplanes, 
missiles and nuclear devices to actuate, 


time, separate, energize. 


What is the special value of military 
pyrotechnical items? The advantages 
are great concentration of energy, giv- 
ing brilliant light with millions and 
billions of candlepower; great simplic- 
ity, with hardly any moving parts; 
ruggedness to withstand high accelera- 
tion, spin, drop; cheapness—a pellet of 
chemicals may replace intricate me- 
chanical components. Such items have 
great applicability and can be actuated 


in inaccessible places. 


fre there many standardized high- 
reliability pyrotechnical items? Unfor- 
tunately, no! There are many well- 
designed signal lights and the like with 
a government specification number. 
However, only a limited number of 
accessory items have gone through full 
development and qualification tests. 
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What would be a typical course of 
such development? A 1- to 3-year study 
of the attainability of goals and per- 
formance limits and choice of materials 
and design; a semiproduction setup to 
make sufficient numbers of identical 
items of tentatively final design to get 
statistically valid test results; setting up 
of specifications in all details. This 
should be followed by tooling up for 
line production, preproduction samples, 
production exclusively for an extensive 
destructive test-run, 


statistically valid 


and, finally, delivery to the customer 


ls there time and money available for 
such extensive efforts? There is, except 
under real emergency conditions, always 
time for a planned effort. As far as 
money goes, a pyrotechnical unit costs 
(in production) from fifty cents to 
fifty dollars—rarely more. Development 
work on one item may be less than 
fifty thousand and rarely more than two 
hundred thousand dollars a year. 


Suppose the Defense Department 
would put all pyrotechnical subassem- 
blies and accessories to costly missiles, 
airplanes, ships, nuclear devices, etc., 
under an over-all design or redesign, 
standardization and reliability test pro- 
gram as outlined above, would this be 
all that is needed to make military pyro- 


and development are needed in this field 


technics adequate? Only partially! In 
order to specify solid reactants, we must 
know much more about the materials 
and their interaction than we do now. 
The chemistry of the solid state is woe- 
fully deficient. There is no science of 
exothermic solid interaction. 


Where does that leave the designers 
of weapons as purveyors of pyrotech- 
nical items? It leaves them often “in a 
fix.” They go out to buy something to 
very fine performance spec ifications (on 
paper) but what they want has either 
(a) never been made before, (b) made, 
but not exactly so and for a different, 
perhaps less-exacting, purpose, (c) can 
be built on a “crash” basis but without 


any valid reliability standards, 7.¢., a 


history ot thousands of identical sample Ss. 


What can we do to remedy the situ- 
ation? There are three major steps to be 
taken: First, we must make it clear to 
all potential pyrotechnical users that 
they must plan ahead and explore early 
the availability or development time 
needed. They must never design on 
paper and then come to the pyrotechni- 
cal agency or contractor with a precon- 
ceived space and weight limit for a 
functional requirement. If not otherwise 
realized, reliability can be enhanced 
enormously by multiplication of com- 
ponents (in parallel) but the weight 
penalty may be forbidding. Secondly, 
we must put all military pyrotechnics 
into an over-all planned effort which 
here 


pointed out above. Thirdly, we must 


cannot be outlined except as 
make pyrochemistry and pyrophysics 
“respectable” and extend our field from 
how to make things to thinking about 


why they work. 
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MICROWAVE “PLUMBING” Complex assemblies of pipes and ducts manipulate speed-of-light micro- 
wave energy, put it to precision uses. Sperry system shown controls microwave radar signals that 


guide Navy's deadly Talos missile 


Sa . 


BIRTH OF A MATERIAL by scientific mixing 
“cooking” exemplifies advanced research i 

State physics. M il is used in unique 
the crowave transistor 


increases radar 


device 
modilily, makes 


radars possible. 


2 


ON-THE-LINE CHECK of aircraft radar 
jobs being performed by Sperry elect 


equipment. P! ces many typ 


quantuty for ind industria 


AUTOMATIC “WEAPONS CHECK" 5S 
equipment provides a “go, no go’ test 
for electronic we 

employing fa 


Sary repairs, 


Bt 


Harnessing an Invisible Power to Serve Man 


Scientists are finding new ways to control microwave energy, for an advancing technology 


THE STORY BEHIND THE STORY 


of Sperry Microwave Electronics Company 


Microwaves — high energy, ultra-short 
wave pulses with “frequencies” figured 
in billions of cycles per second — today 
command the attention of creative scien- 
tists in an entire Sperry division. 

Out of twenty years of microwave 
research, Sperry engineers have devel- 
oped super-radar techniques that can put 
a sharp focus on a target hundreds of 
miles away . . . antennas that can track 
one target and simultaneously search for 
others . . . sophisticated control circuitry 


in the form of “plumbing” that manipu- 
lates microwaves ...and with the plumb- 
ing, unique control 
switches that can change the course of 
this fast-as-light energy instantly, yet 
have no moving parts. 

With these developments came the 
need for faster, more accurate electronic 
testing. Sperry solved it with new con- 
cepts, which now are widely applied in 
the “countdown” and “checkout” tech- 

res that keep the nation’s weapons 
systems and radar networks ready for 
action. 

Meanwhile, advanced research contin- 
ues in such fields as nuclear and molecu- 


devices such as 


lar physics and quantum mechan 
research that will result in con 
benefits to our advancing techn« , 
both in defense and in human progress 
and will aid man in his conquest ol 
perry Microwave Electronics 
Division of Sperry Rand 


space 
Company 
Corporation, Clearwater, Florida 
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Your extra membership privilege 


x ’ . . 
As a member you have the unique privilege of nominating your friends and 
associates for A.O.A. membership. In doing so you can 


. win for yourself attractive A.O.A. Prints—suitable for framing 
and hanging in your home or office 


... earn the thanks of friends who want to keep up with today’s rapid 
advances in ordnance 


. . . increase the membership and effectiveness of your A.O.A. 


. . . help build armament preparedness for the defense 
of your country. 


Simply jot down the names and addresses of your interested friends 
on the form below and mail to Association headquarters. We will send 
membership invitations to those who are not now members, saving you the time 
and bother of contacting them directly. 


When four of your recommended friends become A.O.A. members you 
may take your choice of one series of A.O.A. Prints. Eight or more 
memberships entitle you to a second series. Two series are available: Series | 
portrays America’s ordnance industry in World War I; Series II pictures the 
development of European armament from the twelfth century to 1759. 


You know that the continued growth of the Ordnance Association 
depends to a great extent on loyal members, like yourself, who recommend the 
Association—its work and its services—to their friends. 


And you'll agree that this is a time when everyone interested in 
national preparedness will want to receive the benefits of Ordnance Association 
membership. So please send in your nominations today. 


Only Unsted States citizens are eligible for membership 


Here are the names and addresses of friends I think 
should belong to the Ordnance Association. Please send 
to each person listed, who is not already a member, a Address 
membership invitation telling him about the aims, pur- 
poses, and services of the A.O.A. City, Zone, State 


Please Print NAME 


NAME Address 


Address City, Zone, State 
Additional recommendations may be listed on a separate sheet 


City, Zone, State Please print your name here so that we may mention your name, 
and also give you credit for the memberships 


NAME 
Your Name 


Address 
AMERICAN ORDNANCE ASSOCIATION 


City, Zone, State Mills Building, Washington 6, D. C. 
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The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends. 
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| 7hree generations of ARMA computers: ! 
THE PRESENT GENERATION 


continuous hours 
of higher 
mathematics... 


without an error 


The thinking apparatus of the 

guidance system of the ATLAS 

ICBM —ARMA’s airborne digital 
computer —has now completed 6,000 
hours of continuous laboratory operation 


without one catastrophic or transient error. 


Fully transistorized, with no moving 
parts, this remarkable ARMA computer 
can be relied upon for dependable 
performance when the ATLAS becomes 


the nation’s major deterrent weapon. 


Two further generations of ARMA 
computers will be applicable to even 
more sophisticated uses. ARMA’s 
advancement of the state of the art has 
made possible computers — soon forth- 
coming —that will surpass the present 
computer's reliability at a small 


fraction of its weight. 


ARMA research and development has 
made the digital computer truly airborne. 
ARMA, Garden City, N. Y., a division 
of American Bosch Arma Corporation 


... the future is our business. 


Attention, Engineers: Write to E.C. Lester, Emp. Supv., about career openings in R & D programs. 


AMERICAN BOSCH ARMA CORPORATION 
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THE RALPH M. PARSONS COMPANY 


ENGINEERS » CONSTRUCTORS 


LOS ANGELES 





TACTICAL COMMUNICATIONS: 


...Forward the Light Brigade! ++» Cannon to right of them, 
Charge for the guns!’ he said. Cannon to left of them, 
Into the valley of Death Cannon behind them 
Rode the six hundred. Volley'd and thunder’d; 
Storm'd at with shot and shell, 
...Was there a man dismay'd? While horse and hero fell, 
They that had fought so well 


SIA AT Came thro’ the jaws of Death. 
CRIMEA .<sAll that wae left of them, 


Left of six hundred. 
1854 Theirs but to do or die. 
Into the valley of Death 
Rode the six hundred. ALFRED LORD TENNYSON 
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RICHARD CATON WOODVILLE, JR. “Charge of the Light Brigade."’ Parker Gallery, London 


One ofa 
series of 
advertisements MMUNICATIONS 
depicting 

historic 
incidents 

in military 
communications 
through 

the ages 


St. Petersburg, Florida 


Regional Offices: Washington, D.C., Teterboro, N.J., Boston, Mass., Dayton, O., Dallas, Tex., No. Hollywood, Calif 








